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Arr. XXX1I.—Davis’s Report on the Nautical Almanac. 


Our readers may not be aware that the American Nautical 
Almanac, established by Congress some three years since, and 
placed under the supervision of the Navy Department, is already 
so far advanced under the able superintendence of Lieut. C. H. 
Davis, that a few weeks will witness the appearance of the first 
volume, computed for the year 1855. The ability and position 
of the gentlemen charged with the execution of the work, affords 
the best reason for expecting a publication which shall materially 
add to the scientific reputation of our country. 

The attention of our legislators has recently been recalled to 
the subject by a series of most singular resolutions offered in the 
United States Senate by a distinguished member of that body, 
whose philanthropy is evidently more enlarged than his astrono- 
my. The resolutions of inquiry were as follows. 

“ Resolved, §*c., That the Secretary of the Navy be instructed 
to inform the Senate where and at what observatory the observa- 
tions and calculations for the Nautical Almanac are made. 

Why the same are not made at tlie National Observatory at 
Washington ? 

What expenses are necessary therefor, except the pay of the 
superintendent ? 

What progress has been made towards making a Nautical Al- 
manac ? 

For how long a period the calculations of the first almanac are 
expected to extend ? 
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Whether it is necessary to the perfection of the Nautical Al- 
manac to make observations at more than one observatory: and 
if so, are they made at two observatories ; and if so, at what two? 

Whether any persons except the Superintendent have been paid 
for services in preparing the Nautical Almanac, and if so, how 
many and what compensation have they received ? 

When is it expected that a Nautical Almanac will be prepared 
for publication ? 

What improvement, if any, is it expected the pr Nau- 
tical Almanac, when published, will have over the English? 

After the first Nautical Almanac is published, will the succeed- 
ing numbers cost as much as or more than the first ? 

Will the same time be necessary for the second and subsequent 
numbers, respectively, as for the first ?” 

The Senate of the United States is fortunate in numbering 
among its members some gentlemen whose enlightened minds 
have been trained to scientific study in their own professions, and 


who are always on the alert to protect and defend the interests of 


the few truly scientific institutions which owe their support in 
any degree to the U. S. government. Mr. Pearce of Maryland, 
in particular, who has so often and so ably defended the Coast 
Survey of the United States, both when openly and when covertly 
assailed, was able and willing on this occasion also to vindicate 
the claims of true science and its practical applications in this 
country ; and in so doing has added a new “ornament of grace” 
to his distinguished reputation as a Senator. 

But these queries, singular as they may appear to scientific 
readers, have been very serviceable, as eliciting the careful and 
instructive report of Lieut. Davis, in reply. 

The object of these few remarks is simply to introduce this 
report,—which we reprint entire from Senate Documents Ex. 
No. 88, of the present session. 


ANSWER TO RESOLUTION OF INQUIRY. 


1. That the Secretary of the Navy be instructed to inform the 
Senate, where, and at what observatory, the observations and cal- 
culations for the “‘ Nautical Almanac” are made. 

This inquiry comprises several distinct interrogatories, which, 
with your permission, I will answer separately. 

The calculations of the Nautical Almanac are made at no ob- 
servatory, and have no direct connection with, or dependence on 
the current duty of any particular observatory. The daily duties 
of observatories, and of offices like this, of the ‘“ Nautical Alma- 
nac and Astronomical Ephemeris,” are perfectly distinct from each 
other. ‘The business of the observatory proper, is to record 
events and appearances, and to make the calculations requisite to 
render these records immediately useful to the astronomer; it 
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also endeavors to add to the sum of knowledge by the discovery 
of new facts, and the observation of new truths and phenomena, 
as exemplified by the frequent discevery of planets and comets, 
and the constant observation of those, the periods of which are 
still to be investigated—by the study of the nature of comets, of 
the rings of Saturn, of the comparative brightness of stars and 
planets, &c. 

The business of the office of a “ Nautical Almanac and Astro- 
nomical Ephemeris,” is to predict, one or more years in advance, 
the eveuts and phenomena, the actual occurrrence of which the 
observatory records, and which the navigator compares, observes 
and calculates while on the otherwise pathless sea, in order to pass 
in safety from country to country. 

The calculations of the Nautical Almanac are made principally 
at Cambridge, the residence of the present superintendent, where 
the printing of the work can be conducted most expeditiously, 
most economically, and, what is still more important, most accu- 
rately ; and where convenient reference can be had to the best 
scientific libraries of the country, an indispensable aid in laying 
the permanent foundation of a work of this magnitude and im- 
portance. 

But as the superintendent of the almanac has succeeded in 
engaging the limited services of some distinguished mathemati- 
cians and astronomers in other parts of the Union, a portion of 
the computatioas have been made elsewhere; for example, by 
Professor Winlock, of Kentucky; by Mr. Sears C. Walker, of 
Washington ; by Professor Kendall, of Philadelphia; by Professor 
Smith, of the Wesleyan University, at Middletown; and by Miss 
Mitchell, of Nantucket. 

The observations used by the Nautical Almanac, that is the 
observations on which the fundamental laws of the astronomical 
prediction are based, have not been made at one observatory, but 
at all observatories ; not at one place, but at all places of correct 
and well attested observation on the globe; not at one time, but 
in all times of authentic history. 


2. Why the same are not made at the National Observatory 


at Washington ? 

Whenever, in the progress of theoretical investigation, or in 
consequence of entirely new discoveries, or for the purpose of 
anticipating the official publication of printed volumes, it has been 
occasionally desirable and expedient to have recourse to an ob- 
servatory, the national observatory at Washington is the only one 
to which the superintendent of the almanac has applied for in- 
formation. 

The superintendent of the national observatory has been re- 
quested, for example, to make some meridian observations of 
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stars of comparison, which were used in the reduction of those 
observations of the planet Mars which have been made during 
the last hundred years at the Greenwich observatory ; to test by 
immediate observations the accuracy of the elements of the new 
planet Iris; to furnish from the records of the observatory certain 
information in anticipation of the next printed volume of the 
“ Washington observations; and to direct the attention of the 
observers towards the new planets discovered since the year 1827, 
concerning which astronomical history supplies, of course, no in- 
formation, and concerning which all our knowledge is to be 
gleaned from future observation. 

But it is the printed and published transactions of this and other 
observatories, in which the observations, &c., are given to the 
world in their reduced and complete and final form, that are em- 
ployed in the large computations of the almanac, and not the 
separate observations made at the various instruments from day 
to day, in the prosecution of a great scientific enterprise. 


3. What erpenses are necessary therefor, except the pay of the 
superintendent ? 

The pay of computers, the cost of publication, including com- 
position, press-work and correction, paper, books, &c., &c., the 
expense of stereotyping, the printing of auxiliary tables for com- 
putation, of blanks, of instructions, and mathematical formulas 
and methods. 

4. What progress has been made towards making a Nautical 
Almanac ? 

The first volume is nearly completed, and its printing far ad- 
vanced. All the main and heavy computations are done. 

The progress of the printing, &c., is necessarily slow, because 
forms which are to be permanently adopted, are now for the first 
time decided upon, and because in a work of such a character, 
which is destined essentially to add or to detract from the scien- 
tific reputation of the nation, it is advisable to proceed with the 
utmost care and circumspection. 


5. For how long a period the calculations of the first almanac 
are expected to extend ? 

For a period of one year; the first number of the almanac will 
be published in the year 1852, for the year 1855. 

6. Whether it is necessary to the perfection of the Nautical 
Almanac to make observations at more than one observatory ; and 
if so, are they made at two observatories ; and if so, at what two? 

The reply to this question is partly comprised in the reply to 
the first question ; but it should, perhaps, be more explicitly said 
that no observatory, neither that at Washington nor that at Cam- 
bridge, as has been suggested, receives any portion whatever of 
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the sum appropriated for the “Nautical Almanac” in any way 
whatever; and it may be proper to repeat, that no connection of 
any kind, either expressed or implied, exists between the Nautical 
Almanac and the observatory at Cambridge, or between their re- 
spective directors and assistants. 

Discoveries in astronomy and accurate observation of new phe- 
nomena, are equally valuable wherever made. ‘The optical dis- 
covery of the planet Neptune was not less interesting and avail- 
ble to American astronomers on account of its being made at 
Berlin, than it would have been if made at Washington ; and the 
identification of this planet with Lalande’s star of May 8 and 10, 
1795, was not less important and useful to German astronomers 
because first announced from the national observatory at Wash- 
ington, than if the merit of this determination had belonged to 
the observatory at Berlin. 

The fundamental laws of planetary motion which form the 
basis of prediction in the pages of the Nautical Almanac, result 
from the study and comparison of all well authenticated observa- 
tions in all periods of history. ‘The theory of the moon’s motion, 
on a knowledge of which depended the answer to the most im- 
portant practical question ever investigated by astronomers, a 
problem, the solution of which was indispensable to the progress, 
security and growth of commerce, the problem of determining 
the longitude at sea, and for which the British House of Com- 
mons offered at one time a reward of twenty thousand pounds 
sterling, has been confirmed by the discussion of the observations 
made before the Christian era, by Hipparchus of Rhodes. 

If all the established observatories in Europe and elsewhere, 
published to the world the results of their labors in the same con- 
venient, complete and elegant form as the observatories at Wash- 
ington and Greenwich, they would not be too numerous for the 
wants of those astronomers who devote their attention to the 
improvement of the theories of planetary motion. And it is from 
these published volumes, of whatever date, that the almanac de- 
rives its useful and serviceable facts and information. 

The “Washington Observations” of 1846, have supplied the 
mean places of what are called the “fundamental stars ;” and 
this volume, together with subsequent observations at the same 
instruments, not yet printed, have enabled computers to employ 
a more exact measure of the sun’s diameter. 

For this and similar reasons, it has been correctly said that the 
national observatory now contributes to the general sum of the 
requisite materials for making an almanac of our own. 


7. Whether any persons except the superintendent have been 
paid for services in preparing the “ Nautical Almanac,” and if 
so, how many, and what compensation have they received ? 
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A list of the computers and other persons employed in the 
office of the Nautical Almanac is hereunto annexed, and alsoa 
statement of the number of persons, except the superintendent, 
who have been paid for services in preparing the Nautical Alma- 
nac, and the compensation they have received up to the last 


payment. 

8. When ts it expected that a Nautical Almanac will be pre- 
pared for publication ? 

The reply to No. 8 is contained in that to No. 4. It is expected 
that the first volume will be ready for sale and distribution in 
about three or four months. 


9. What improvement, if any, is it expected the American Nau- 
tical Almanac, when published, will have over the English? 


The American Nautical Almanac has made improvements upon 
the English in the ephemeris of the moon, and that of most of 
the planets. It has rejected the lunar tables of Burckhardt and 
Damoiseau, now pronounced obsolete, and has constructed lunar 
tables for its own use, which embrace the corrections of Profes- 
sor Airy deduced from the lunar observations made at the royal 
observatory of Greenwich, from 1750 to 1830, and the correc- 
tions arising from the discovery of Hansen. It is only necessary 
to turn to the last published volumes of the Washington or Green- 
wich observatory to become acquainted with the errors and irreg- 
ularities that abound in the ephemeris of the moon, very often 
extending to one-third of a minute of arc. The determination 
of the longitute at sea, however, by the method known as “ the 
lunar observation,” the only method employed in the common 
practice of navigators, where chronometers are wanting, or are 
untrustworthy, or require verification or examination of their 
rates, depends essentially or intrinsically upon the accuracy of 
the moon’s predicted place. Now, this error of one-third of a 
minute of arc involves an error of ten miles in the determination 
of a ship’s longitude at sea. 

The lunar tables prepared in the office of the Nautical Alma- 
nac, reduce the average errors in the moon’s place as derived from 
the obsolete tables and given in the British Astronomical Ephem- 
eris to one-third of their amount, and a distinguished gentleman 
of Philadelphia, Mr. Miers Fisher Longstreth, has since published 
an improvement of the lunar formula, which has probably re- 
duced this remaining error by two-thirds; Mr. Longstreth’s cor- 
rections have been embodied in the new tables of the almanac, 
and thus, owing to the genius and labors of Peirce, Longstreth, 
and other distinguished astronomers, the almanac has it now in 
its power to predict the moon’s place in the heavens with a de- 
gree of precision far surpassing anything heretofore attained else- 
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where. And the proof of this is at hand. Whilst the lunar ta- 
bles were in the course of preparation, the Department, in a let- 
ter dated August 5, 1850, authorized the superintendent of the 
Nautical Almanac to publish his predictions and elements of the 
total eclipse of the following year, July 28, 1851, for the express 
purpose of testing the accuracy of the new tables, and of ac- 
quiring the means of further improvements; and on the 25th of 
August, 1850, the superintendent, by permission of the Depart- 
ment, communicated the predictions of his office to the American 
association for the advancement of science at that time in session 
at New Haven; he, at the same time, announced to the mathe- 
matical and physical section of that body, the preparation of the 
new lunar tables, and submitted to its criticism and approval the 
objects in view, and the mode in which they were to be accom- 
plished. His communication is contained in the printed proceed- 
ings of the association at that meeting. 

The event proved highly satisfactory, by showing conclusively 
the superiority of the lunar tables now in use in the office of the 
American almanac. 

For the prediction at Cambridge the British almanac was in 
error eighty-five seconds, and the American almanac only twenty 
seconds. 

At Washington, the British almanac was in error for the be- 
ginning of the eclipse seventy-eight seconds, and for the end 
sixty-two seconds. The American almanac was in error for the 
beginning only thirteen seconds, and for the end only one second 
and a half. 

The ubservations were made by Mr. Sears C. Walker, at Cam- 
bridge, and by Professor Hubbard and Mr. Ferguson, (and com- 
municated by Lieutenant Maury,) at Washington. Where the 
eclipse was total, and where, for this and other reasons, the test 
was more rigid and conclusive, the result was still more gratify- 
ing and decisive as to the superiority of our own lunar tables. 
The same tables of the moon are used in the French and Berlin 
almanacs as in the British; the errors, therefore, are the same. 
The errors exposed in this eclipse may give rise to an error of 
from fifteen to twenty miles in the determination of the longitude 
at sea by means of lunar distances, and to an uncertainty of twice 
that anount. ‘The possibility of such an error, arising from this 
source, is removed in the American ephemeris. And it may be 
added that calculations of certain occultations have been made at 
the office of the Nautical Almanac, for the sake of ascertaining 
by further comparisons, to what extent the new tables answer 
the end in view. The examination by this method has proved 
equally satisfactory. But it is to be remarked here, that although 
the opportune occurrence of this rare and interesting event, a to- 
tal eclipse of the sun, visible in some of its various phases through- 
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out the continent of Europe, and in all parts of North America, 
and thus affording occasion for numerous and very valuable tests, 
was seized upon to compare the moon’s observed place with the 
tabular place derived from the American tables, yet the calcula- 
tion of eclipses is very far from being a chief part, but on the 
contrary, is an inferior and secondary part of the business of the 
almanac. It occupies a very small portion only of the time and 
labor of the computors, and a very humble place in the pages of 
that comprehensive work. 

It may be mentioned among the benefits conferred by these 
lunar tables, that they bring into practical availability a large num- 
ber of “moon culminations,” as they are technically called, ob- 
served by the astronomers of the coast survey on the western 
coast of the United States, which have been hitherto lost. These 
observations are made on the land for the nice and accurate de- 
termination of geographical longitudes, and in that now difficult 
and extensive field of labor, are of the highest importance; 
owing, however, to the imperfections in the tables by means of 
which the place of the moon in her orbit is computed, no other 
observed “ moon culminations” can be usefully applied than those 
which have been correspondingly observed elsewhere. ‘That is, 
these “ moon culminations,” to be available, must be observed at 
the same date at two different places. In consequence of this 
necessity some six hundred or more of the observations made in 
California and Oregon, to be found in the books of the coast sur- 
vey, have been laid aside “ for want of moon’s places more reli- 
able than the British Nautical Almanac can give us.” (Letter of 
A. D. Bache, superintendent United States Coast Survey, to the 
superintendent of the Nautical Almanac, November 20, 1851.) 

These more reliable mcoon’s places, such as are sufficiently ac- 
curate for immediate comparison with observation, being given 
by the new tables of the Nautical Almanac, the heretofore un- 
available “moon culminations” are made at once to serve their 
original purpose, and the determination of numerous geographical 
positions in our recently acquired territory on the Pacific is ren- 
dered more expeditious and more complete. 

It was said that the ephemeris of the planets has been im- 
proved. ‘The ephemeris of the planet Mercury will be derived, 
for the first time, from the new and elegant theory of M. Le 
Verrier. 

In preparing the ephemeris of Venus, with that of Mars, the 
correctness of Lindenau’s elements of the orbits of these planets 
deduced from the Greenwich planetary observations from 1750 to 
1830, by Mr. Hugh Breen, have been for the first time introduced. 
But some labor has been bestowed in combining the rough group- 
ings of Mr. Breen in such a manner as to carry forward the cor- 
rections uuinterruptedly ; all his results have also been discussed 
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anew according to the method of least squares, and the work is 
left in such a form that the observations of all observatories, par- 
ticularly those of Washington and Greenwich, on account of the 
complete form in which they are given to the world, can be used 
from year to year for the continued improvement of the elements 
of the planets. ‘The perfection of the places of these planets is 
the more important and valuable that they are used very con- 
stantly in lunar distanees by the navigator, and their errors are 
highly magnified at the time they are best seen and most useful, 
by the greater relative change in their distances from the earth 
than in those of the other planets employed in this way. 

In preparing the ephemeris of Jupiter and that of Saturn, as 
well as in those of the preceding planets, all the errors and alter- 
ations pointed out by Professor Airy in the introduction to the 
Greenwich Planetary Reductions, have been corrected and adopted, 
and the tables of Bouvard and Lindenau have been entirely re- 
modelled and reconstructed for the convenience of computation. 
But it is well known to astronomers, that the theory of Jupiter 
and Saturn demands a thorough revision, and their combination 
presents a case of peculiar difficulty which has been ably treated 
by Professor Hansen. ‘To prepare Hansen’s theory for use in 
practical computation, is a work of time. It will be entered 
upou immediately, and will probably by completed in the course 
of two years. 

In the case of Uranus, there are no tables which can be relied 
upon. ‘Those of Bouvard possess only an historical interest for 
having led, by their manifest anomalies, to the famous theoretical 
discovery of the planet Neptune. But they must now be rejected 
as wholly worthless. On the 4th of April, 1848, however, Prof. 
Peirce communicated to the American Academy, the completion 
of his new theory of Uranus, giving a perfect representation of 
all its historical normal places; and this theory, combined with 
the researches of Le Verrier, will, for the first time, form the ba- 
sis of the new ephemeris of Uranus. 

With regard to the new planet Neptune, the world has already 
accepted with grateful acknowledgments the labors which Ameri- 
can astronomers have bestowed upon it with illustrious snecess. 
The computation of the tables of the perturbations of Neptune 
by Prof. Peirce, aud the computation of the elliptic elements of 
Neptune by Mr. Sears C. Walker, have resulted in the prepara- 
tion of an ephemeris by the last named gentleman, which admits 
of no sensible correction. Observation has proved, up to this 
period, that the theoretical places of this planet, and that of Ura- 
nus, are more nearly perfect than those of any of the older planets, 

The ephemeris of the fixed stars has also been improved by 
the introduction of the latest and most approved constants of pre- 
cision, nutation, and aberration. In this improvement, it is just 
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to say, the National Observatory took the lead, having occasion to 
construct certain star-tables for the reduction of its own observa- 
tions. ‘The preparation of tables of reductions of the fixed stars 
to supply the place of the standard tables of Bessel, the date of 
which has expired, is in progress, and has received great facilities 
from the previous labors of the observatory. The new constants, 
above mentioned, will be introduced into the formula for the re- 
duction of the fixed stars. 

The general list of occultations has been very much extended, 
in order to make it especially useful to geographers in general, 
the boundary and other surveyors of the government in the inte- 
rior, to the coast survey of the United States on both oceans, and 
the explorers of unknown parts of the continent. 

Other changes regarded as improvements might be recited. 
The astronomical part of the ephemeris has been adapted to the 
meridian of Washington; sidereal dates have been introduced ; 
what is believed to be a more correct obliquity of the ecliptic 
has been adopted ; and more convenient forms and a better typo- 
graphical execution are kept in view. A work comprising such 
a multiplicity of details may admit of many similar amendments. 

To the above it should be added, that an entirely new reduc- 
tion has been made of the early Greenwich observations of Mars 
by Bradley, Bliss and Maskelyne, preparatory to a new theory 
and to new tables of this planet. This has conducted to a valu- 
able discovery in stellar astronomy noticed by Humboldt in the 
third volume of his Cosmos, and to the detection of some errors 
of former astronomers. 

A new method, with new tables, of clearing lunar distances 
will be given in the first number of the almanac, in which im- 
provements are presented leading to the correction of errors of 
ten, fifteen, or twenty minutes in the longitude, common to the 
methods at present in use; which errors may, i rare cases, 
amount to a whole degree. 

There are two other signal advantages to be derived from the 
publication of the Nautical Almanac, the mention of which 
should not be omitted; they concern the navigator, surveyor, as- 
tronomer, and geographer. 

One of these is a more complete, full, and accurate table of 
latitudes and longitudes, particularly of American latitudes and 
longitudes, than is now anywhere to be found. ‘The multiplied 
determinations of geographical positions form a part of the du- 
ties of the hydrographical office of the topographical bureau, and 
of the coast survey of the United States. They are published 
from time to time in the reports of these offices to Congress, and 
there they remain for future reference, but necssarily combined 
with so much other matter that, even if they were always acces- 
sible, they would not be convenient for practical use. It belongs 
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to the Nautical Almanac to publish these positions in a suitable 
form; and, being an annual publication, it keeps pace with the 
corrections and additions of every successive year. In the par- 
ticular case of the coast survey these positions are determined 
astronomically, geodetically, and by means of the electro-mag- 
netic telegraph. 

They comprise the light-houses, beacons, capes, headlands, 
shoals, points of entrance to harbors, &c., on the shores of the 
Atlantic, Pacific, and the Gulf of Mexico. ‘They are indispens- 
able to the safety of the navigator and to the security of the 
property under his care; and being found in the pages of that 
work to which he resorts for the elements of his astronomical 
calculations, they are always at his hand. 

These positions also embrace in their number the most con- 
spicuous towns and trigonometrical stations with their magnetic 
and astronomical bearings, along both sea coasts, and as far in 
the interior as the operations of the coast survey extend. When, 
therefore, the American surveyor or astronomer of a boundary 
cominission opens the almanac for the requisite astronomical data 
of his observations, he may find also such terrestrial data as will 
answer for the proper basis of his field work, and, at the same 
time, as the standard of accuracy to his own independent compu- 
tations. To meet his wants, some additional constants will be 
occasionally inserted, as height of station above the sea, mean 
barometric pressure, variation of the needle, &c. And as a sepa- 
rate list of the latitudes and longitudes of the principal observa- 
tories in this country and in every quarter of the globe is a cus- 
tomary part of the almanac, so the stationary astronomer will, 
in turn, find his purposes served. An assistant is employed in 
verifying the positions, in the world generally, given in the best 
European lists, and a suitable selection will be made from the de- 
terminations of the offices of hydrography, topography, and the 
coast survey, to enrich the American table with the best and most 
numerous list of American geographical positions extant. 

Similar tables are published in the French almanac; but no 
such tables, with the exception of the observatories, are given in 
the British. This, therefore, is regarded as another improvement 
in the American almanac upon the latter. 

The other signal advantage spoken of, relates to the subject of 
the tides. ‘The conduct of a general system of tidal observations, 
their reduction and their scientific discussion by which is evolved 
the rules for the prediction of the tides, are all the property of 
the hydrographical and astronomical departments of the coast 
survey. But it is the province of the Nautical Almanac to present 
the results of these various labors in a manner suited to answer 
the practical demands of navigation and engineering. We have 
hitherto been indebted to the observations and discussions made 
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in France and Great Britain for the principal part of our knowl- 
edge of these interesting and important phenomena. The tide 
tables of the American Statistical Almanac and Repository, as 
well as those of the numerous other popular Almanacs published 
in this country, which consist almost exclusively of the times of 
high and low water only, are derived directly from the tide table 
of the British Almanac, computed, of course, without any refer- 
ence to our own coast and its peculiarities. It is another of the 
improvements proposed in the American Nautical Almanac, to 
remedy this disadvantage, the nature of which may not be un- 
derstood without a word of explanation. 

The subject of the tides is an astronomical problem. To trace 
out the astronomical laws of these phenomena, that is, their dis- 
tinet dependence on the sun and moon and on the places of these 
luminaries absolutely, or relatively to each other, and also on the 
changes in the moon’s distance from the earth, required the study 
and comparison of the actual phenomena of the tides noted with- 
out interruption, aud for a long period, at some particular port. 
This was first effectually undertaken by La Place, who made 
use of a long series of observations at the port of Brest, by 
means of which he obtained rules for the prediction of the tides 
applicable to that port. ‘These rules, though peculiar to one 
place, were for a long time made to answer for all places, the 
Brest series of tides being the only one that had been thoroughly 
investigated. 

Subsequently, however, to the year 1830, Dr. Whewell, mas- 
ter of ‘Trinity College, Cambridge, England, and Sir John Lub- 
bock of the Royal Society of London, commenced a series of 
papers on the tides in the “ Transactions of the Royal Society,” 
one of the objects of which was to perform the same service for 
several ports in England, that La Place had rendered to Brest; 
to furnish, in short, those constant values in the general formulas 
of prediction which can only be derived from the full discussion 
of numerous and continuous local observations. To stimulate 
his labor and exercise his genius, Sir John Lubbock found 
ready for use a complete and connected series of tidal observa- 
tions at the dry docks in London, (iustituted for purposes of con- 
struction and improvement) running through nineteen years, the 
period of the Metonic cycle. He afterwards took up the tides at 
Liverpool, and accomplished there what he had previously done 
for London. Portsmouth, Plymouth, and other places were sub- 
sequently treated to some extent in a similar way. The result 
is the present tide table in the British Nautical Almanac, from 
which we are in the habit of taking the tide tables for the Ameri- 
can coast, in our common annual publications, by simple differ- 
ences. One book alone in the country pretends to prediction, 
and that of the times and heights merely of those remarkable 
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tides which occasionally do so much injury ; and in this instance, 
the first numbers of La Place deduced from the Brest observa- 
tions, form the basis of calculation. 

But it will be readily perceived that if the results obtained by 
La Place on the east side of the channel are not applicable to the 
British shores and harbors, still less are those derived from ob- 
servations made on the east side of the Atlantic likely to repre- 
sent the real phenomena on the American coasts. It will not 
perhaps be irrelevant to cite a single case under the general prob- 
lem of the tides. In order to be able to give rules practically 
useful to the pilot, engineer and seaman, for applying to the ordi- 
nary tides, corrections depending on the moon’s varying distance 
and declination, it is necessary to know to what meridian passage, 
or southing of the moon the tide is due; or, what the distance is 
from the land of the general tide wave that causes the local tide 
which the observer is actually registering ; or, in fine, what is the 
age of the tide when it arrives at any particular part of our coast. 
This knowledge is the result of the careful study of a large num- 
ber of observations made at various points. The age of the tide 
at London differs from that at Key West; and that of Key West 
again from that of New York, or Hampton roads. 

Our exclusive dependence upon European authority for that 
knowledge of our coasts which no European authority can, from 
the nature of the case, supply, has been a disadvantage and a re- 
proach. Both the disadvantage and the reproach the American 
Nautical Almanac will help to remove by making use, as it has 
been authorized to do, of the materials in the records of the coast 
survey, for furnishing a tide table founded on the actual observa- 
tions of tides in our own northern and southern harbors, and 
their subsequent reduction and discussion in the office of that in- 
stitution, 

The coast survey has established several permanent stations, 
as at Boston, New York, Old Point Comfort and Key West, 
where a continuous series of observations is kept up for ascertain- 
ing the peculiar connections of the phenomena at each place, the 
constants of theoretical calculation, and the very important influ- 
ence of local peculiarities, such as geographical situation, winds, 
and barometric pressure. At numerous intermediate places, tem- 
porary stations have been erected, from the registers of which 
are procured the best corrected establishments. Jt is true that all 
the results thus obtained will be found in the successive reports 
of the superintendent of the coast survey to Congress, or in his 
communications to learned bodies. But it is the recognized duty 
of the Nautical Almanac to lay them in a compendious form an- 
nually before the navigator, pilot and engineer, in the work to 
which they recur, more or less frequently, for other information 
needed in their professions. ‘The British publications, as John- 
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ston’s Physical Atlas for instance, are notoriously in fault con- 
concerning these and kindred subjects. In truth, these publica- 
tions must unavoidably rely on crude sources of information here, 
which, after being transmitted across the Atlantic return to us 
stamped with the seal of foreign authority, and therefore doubly 
pernicions. And such must continue to be the case so long as 
we are intellectually dependent ; so long as we look abroad for 
those practical guide and hand-books, which we ourselves can 
alone create in a manner adapted to our own national circum- 
stances, and which are indispensable to our navigators, surveyors, 
astronomers, and in some respects, to our engineers, for it must 
be remembered that the whole question of the improvement of 
our southern harbors rests chiefly, and to such an extent that it 
might almost be said wholly, on a perfect acquaintance with the 
tides in all their relations and effects. 

One consequence of the announcement of the preparation of 
the American Nautical Almanac, may be noticed here. It has 
reduced the price of the British Almanac by one-half, that is from 
5s. to 2s. 6d. 

The counter effect of a restoration of the British monopoly in 
the American market will probably be a return to the former price. 


10. Is it expected that any errors of former astronomers or ob- 
servers are to be corrected, or any new means suggested by which 


more precision is to be given to astronomical science ? 


This inquiry is, for the most part, answered in the reply to the 
preceding question. All the improvements there recounted aim 
at the correction of the errors of the former astronomers, and at 
the attainment of greater precision in astronomical science. 

But in speaking of the errors of former astronomers, it is not 
intended to apply that term invidiously. Astronomy, like all 
sciences, is formed by successive accumulations. This year there 
is an imperative necessity for the correction of an error which 
last year, owing to the comparative imperfection of instruments, 
or of modes of observation or reduction, was not even ascertained. 

The idea of the influence or existence of a transuranian planet, 
like Neptune, never could have been entertained until the anom- 
alies of Uranus were detected by Alexis Bouvard in 1821. After 
this it was requisite still to wait for the further development of 
the irregularities caused by this extraneous action, and of the in- 
equalities in the theory of Uranus, before the problem of Neptune’s 
existence could be successfully handled by the genius of Le Ver- 
rier and Adams. 

The active and inventive minds of our countrymen have re- 
cently discovered and brought into successful operation a new 
method of recording astronomical observations, which enables 
the observer to perform in one night the work of several nights 
under the old system, and is much more accurate. 
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This, which is known by distinction in Europe as the Ameri- 
ran method, leads to the detection of former errors. But neither 
in this nor in similar cases, are the errors regarded otherwise than 
as unavoidable defects, unveiled and remedied in the continually 
advancing progress of the science; and to this progress it may 
be said, the Nautical Almanac will make a valuable contribution. 
With the authority of the Department, Mr. Sears C. Walker has 
executed for that office the great task of computing the numerical 
values of what are technically known as the “ Le Verrier coefli- 
cients of the perturbative function.” 

The eminent design of this undertaking is to correct the errors 
of former astronomers, and to create the means by which more 
precision is to be given to astronomical science. 


11. After the first Nautical Almanac is published, will the suc- 
ceeding numbers probably cost as much or more than the first ? 


After the first volume of the Nautical Almanac is published, it 
is estimated that the sum of $19,400 will be the probable cost of 
the succeeding volumes; and this sum is not more than sufficient 
to allow the first class computors, who must be gentlemen of lib- 
eral education and of special attainments in the science of as- 
tronomy, the lowest salary paid for similar services in other offices 
of the government. The annual estimate for the British Alma- 
nac is between sixteen and seventeen thousand dollars; but, gen- 
erally speaking, intellectual labor commands a higher compensa- 
tion in this country than in Great Britain. 

A portion of the appropriation will be returned into the treasury 
every year when the sale of the book commences. The cost of 
ihe first number includes the expense of the various works of 
preparation already detailed. ‘These preparatory productions are 
permanently useful ; they are the instruments to be employed in 
the computation of all future numbers. If the American Alma- 
nac should be continued uninterruptedly for as long a period as 
the British has existed, the cost of preparation, thus distributed, 
would amount to about two hundred and twenty-two dollars a 
number. 


12. Will the same time be necessary for the second and subse- 
quent numbers, respectively as for the first ? 

The succeeding numbers of the almanac will appear annually, 
three years in advance of the year for which they are computed, 
according to the custom in England, France and Germany. The 
time spent in the computation of each number will be one year. 

Finally, in reply to this resolution in general, let it be said that 
the Nautical Almanac and Astronomical Ephemeris is not a 
work of insignificant value, or of trifling labor. It has been 
viewed by the Department, and is considered by American as- 
tronomers and mathematicians as a work of consummate utility 
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and of real national importance, resembling in this respect the 
Nautical Almanac and Astronomical E’phemeris of Great Brit- 
ain, the Connaissance des Temps of France, and the Astronom- 
ical Annual of Prussia. 

In laying the foundation of a work of this character, it was 
due to the scientific reputation of the country, already established 
and widely extended by the coast survey and the national observa- 
tery, that the most careful regard should be had to the advanced 
and advancing state of modern astronomical science, and that the 
highest attainable accuracy should be secured by the application 
of the most improved methods. [t is on these conditions and 
with this character only, that the Nautical Almanac would ven- 
ture to ask, or would be eutitled to receive, the support of Con- 
gress. On any other conditions and with any other character, it 
would bring discredit upon the nation. 

The foregoing pages are intended to reply to the several inter- 
rogatories contained in the resolution of the Senate. Put the 
present seems to be an appropriate occasion for offering a succinct 
explanation of the nature and objects of the work entitled “The 
Nantical Almanac and Astronomical Ephemeris.”’ 

This work, published annually, each number of which consists 
of between five and six hundred pages, embraces all the elements 
necessary for determining at any time the absolute and relative 
places of the sun, moon, and seven principal planets, of many 
of the largest and most useful of the fixed stars, together with 
several different series of phenomena for the determination of 
longitudes, as occultations of fixed stars and planets by the moon, 
distances of the moon from fixed stars and planets, combined 
transits of the moon and certain fixed stars, eclipses and configu- 
rations of Jupiter’s satellites, &c. 

T’o these are added the places of the minor planets and their 
elements, rules and tables for practical use in nautical astronomy 
and land observations, new rules and methods whenever invented, 
tables of tides and geographical positions, and a chapter explain- 
ing the plan of the work and the mode of applying its various 
parts in practice, in which is included some elementary scientific 
instruction. 

These details are the results of numerous, laborious, and com- 
plicated calculations. Strict uniform accuracy is an indispensable 
requisite. In the case of the mariner, errors expose life and pro- 
perty to danger; and in that of the astronomer on the land, they 
cause a waste of time and labor, and not seldom the irretrievable 
loss of valuable opportunities. None of the precautions, there- 
fore, that experience has pointed out for the attainment of cor- 
rectness, and for security against mistake, are neglected. 

The Nautical Almanac is stamped by this circumstance with a 
peculiar character. Unfailing precision and exactness are the ab- 
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solute conditions of its usefulness and respectability. But every 
person of experience knows that neither such extensive computa- 
tions, nor the printing of so many figures, can be conducted with 
entire freedom from error; and to remedy this defect, inherent in 
such productions, the errors detected are printed and the correc- 
tious applied in the subsequent volumes, probably before the 
former come into general use. 

The calculations of the Nautical Almanae in reference to the 
sin, moon, principal planets, &c., are in the case of each one of 
them, based upon our Knowledge of their motions and the laws 
by which they are controlled, derived from the general theories 
of celestial mechanics, and from observations which, while they 
test the truth of the general theory, lead to the discovery of new 
facts and data, to the detection of other laws, and to the iwferetnce 
of new generalizations. 

The observations thus employed comprise all the calculations of 
good authority, which from age to age have accumulated in the 
rich treasury of astronomical science ; ending with the latest pub- 
lications of existing observatories, and going back to the begin- 
ning of authentic history. Io order suitably to convey our knows 
ledge of the laws governing the motions of the heavenly bodies, 
aud regulating their more or less rapid change of place, and to put 
this knowledge in a form adapted to the wants and uses of the 
computer, numerical tables have been prepared of the sun and 
the planets separately, which constitute the abbreviated expres- 
sions of these laws. 

The numerical tables greatly facilitate the labor of computa- 
tions; they are the computer’s tools of trade. 

To construct these tables; to make, compile, and arrange these 
observations; to discuss them; to discover and investigate the 
theories and laws; and to invent that kind of logic, the higher 
inathematics, by which alone such investigations can be profita- 
bly pursued and their results succinctly defined, have been the 
occupations in every enlightened age of the most illustrious genius 
and the most exalted talents. And a correct and well conducted 
astronomical ephemeris, which comes up to the latest standard of 
modern improvement and discovery, is to be regarded as the full 
exponent of all this human thought and labor. 

But from this very compendious exposition of the scientific 
character of the “ Nautical Almanac and Astronomical Epheme- 
ris,” of the intellectual basis on which it rests, it may be well to 
turn to an inquiry into its practical utility, into the manner in 
which it has benefited mankind ; for knowledge is always instru- 
mental in promoting the best interests of humanity. 

The primary motive for computing and publishing the Nantical 
Almanac, was to promulgate the lunar method for determining 
the longitude at sea, and to furnish the requisite elements and 
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precepts for the computation of this problem. This was as early 
as the year 1767. Its appearance created a new era in navigation, 
to which it is now acknowledged to have rendered more essential 
service than any thing of the kind ever undertaken. But the old 
lunar method of Maskelyne was very defective, owing to the ex- 
isting state of astronomical science and instruments. As the in- 
struments of the seaman and the astronomer, however, were im- 
proved, and astronomy itself advanced, corresponding changes 
were made in the almanac, which, since its first foundation has 
always kept up with the progress of knowledge and art; if not 
pari passu, at least without lagging behind for any great length 
of time. 

It was discovered, soon after its publication was begun, that 
the work was destined to obtain general circulation as an astro- 
nomical ephemeris for the use of observatories, and that it would 
be impracticable, even if desirable, which it was not, to separate 
pursuits of practical science so closely allied to each other, and 
so effectually promoted by the same means. In the progress of 
time, therefore, as the pages of the almanac were multiplied and 
their contents varied to meet the wants and conveniences of 
nautical astronomy, so the usefuluess and suitableness of the work 
for the daily duties of observatories were increased, until it has 
become ¢g_less indispensable to the fixed observer on the land 
than the floating observer on the sea. And this could not be 
otherwise. ‘The improvement of navigation is intimately con- 
nected with and dependent on the improvement in practical as- 
tronomy. ‘The security of the mariner, the advancement of the 
geographer, and the refinements of the astronomical observer are 
harmoniously united and benefited by similar provisious. 

To these considerations the “Nautical Almanac and Astro- 
nomical Ephemeris” is indebted for its present character and 
condition. 

On one hand, it is the text-book of the navigator. It informs 
him of his place on the ocean, where there are no other guides 
than the sun and stars. It is his intellectual rudder and compass; 
without it no ship-master leaves the shores of the United States. 
When he loses sight of the last light-house or head-land, he turns 
to that for his further direction. 

On the other hand, it is the vade mecum of the astronomer, 
whether stationary or travelling. He learns from it in the fixed 
ebservatory how his instruments must be sef that he may see any 
particular body, and what is the precise moment for observation: 
and in the movable observatory he turns to its pages to ascertain 
how, on any given day, he can best determine his latitude and 
longitude, the astronomical bearings of his stations, and the rate 
and error of his chronometer. Thus, as the tables of the Alma- 
nac owe their origin to the labors of the observatories, so they 
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repay the obligation by affording the most ready and complete 
facilities by which those labors are, at the present time, safely 
and expeditiously conducted. 

Such are the general character and objects of the Nautical Al- 
manac ; but the American Nautical Almanac, besides sustaining 
this character and fulfilling these objects, will, it is expected, 
remedy some detects, and accomplish some special ends, which no 
similar work prepared in Europe is qualified to take into account. 

And what these ends are, may be gathered from a consideration 
of the isolated position of this vast continent of North America, 
in respect to the other great divisions of the globe, the enterpris- 
ing character of the people, and the wide extent of territory that 
still remains to be explored, surveyed and settled. 

This consideration makes it apparent that neither the authori- 
ties nor standards of Europe can satisfy our demands. 

In the useful arts of life, the United States have no superior, 
and but one rival; in the successful application of the sciences to 
the useful arts the nation has already accomplished sigual per- 
formances ; and in the present case of a Nautical Almanac, which 
has been regarded as a beneficial example of such application by 
every nation undertaking it, the very work which consults the 
practical wants of the community, has proved in a high degree 
subservient to the advancement of science and the diffusion of 
sound knowledge. 


Arr. XX XII.—Notes on the Cereus giganteus of South Eastern 
California, and some other Californian Cactaceae; by Dr. 
Geo. Enceumann, of St. Louis, Missouri. 


In Emory’s Notes of a military Reconnaissance, published in 
1848 by order of Congress, I have ventured, from the data fur- 
nished by Col. Emory, to describe one of the largest Cacti ever 
known. Since then several travellers have met with this giant 
of the Gila country, and have confirmed the extraordinary ac- 
counts of the first discoverer. But no further scientific details 
were obtained till Col. Emory, now again in those regions, as 
the chief of the scientific corps of the U. 8. boundary commis- 
sion, had occasion early this spring (1852) to send an expediton 
down the Gila river. Dr. C. C. Parry, who was connected with 
this party, paid particular attention to the Cacti of that region, 
and made it an especial object carefully to examine the Cereus 
giganteus. From his very full notes, kindly communicated by 
Col. Emory, I have completed the description of the plant, with 
the exception of the flower and fruit, the account of which rests 
as yet on the verbal information obtained by Dr. Parry. 
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Cereus cicantevs, Hngelm. in Emory’s Rep., p. 158.— 
Erectus, elatus, simplex, sepius parce ramosus; ramis erectis 
caule cylindrico versus apicem sensim attenuato brevioribus ; 
vertice parum depresso lanato ; costis ad basin 12 versus apicem 
18-2) rectis compressis obtusiusculis (versus basin obtusissimis) 
subrepandis; sinubus profundis angustis; areolis prominentibus 
orbiculatis albido-tomentosis ; aculeis rectis, radialibus 11~17 bre- 
vioribus setaceis albis, centralibus 6 robustioribus longioribus 
(qrorum imus robustissimus deflexus) tenuiter sulcatis albidis 
basi bulbosa nigris apice rubellis; floribus....bacca...seminibus 
oblique obovatis nigris leevibus Incidis, 

Dr. Parry found this splendid species, which the Indians name 
“ Suwarrow,” in rocky crevices and on gravelly table lands, from 
Tueson, north to the Rio Gila; he learned that it also occurs in 
Central Sonora, near the heads of streams which empty into the 
Gulf of California. Col. Emory observed it in 1846, from the 
middle towards the lower Gila; and Dr. LeConte, who explored 
California in 1850, informs me that he found it “common along 
the Gila to within thirty miles of its mouth, where it suddenly 
disappears.” It is no doubt the same plant of which Humboldt 
makes mention in his work on New Spain, (II, p. 225,) where 
he says that the Spanish missionaries found at the foot of the 
Californian mountains nothing but sand or rocks, on which grew 
a cylindrical Cactus (Organos del ‘Tunal) of extraordinary height. 

Stems 25 to 60 feet high and | to 2 feet in diameter, not abso- 
solutely cylindrical, but thickest about the lower third, where 
generally the few (mostly 2-3) alternate or sometimes opposite 
branches start, and from thence slightly tapering toward the 
summit. Stems and branches marked by superficial transverse 
furrows, indicating, as it seems, the annual periods of growth, 
forming rings of 4 to 8 inches in height. Branches unequal, and 
always of less height than the main stem, mostly 5-10 feet long, 
with 12-18 ribs. 

The stem consists of an exterior fleshy substance, 3~6 inches 
in thickness; this encloses a circle of bundles of ligneous fibres, 
corresponding with the intervals between the ribs; these bundles 
are of a loose texture, but tough and elastic, and form continuous 
columns or sticks of one-half to three inches in diameter, fre- 
quently anastomosing, increasing in thickness towards the base, 
and swelling into irregular, knotted, horizontally spreading roots. 
This frame-work remains after the decomposition of the fleshy 
parts. The exterior fleshy tissue passes between the bundles 
and forms in the centre of the stetns the pith, of 4-6 inches di- 
ameter. 

The ribs are mostly vertical, at the base about 12 in number, 
broad, rounded, 4 inches or more wide, with broad and shallow 
intervals, (also 4 or 5 inches wide,) worn, and destitute of spiues. 
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Upwards, the number of ribs increases by bifureation, or addi- 
tional ribs originate in the intervals. ‘There the ribs are “ sharply 
rounded,” 14 inch wide, with deep intervais, 24 inches wide, 
densely set with spines. Areole somewhat elevated, circular, one 
inch distant from another. Radiate spines 3—? inch long ; central 
spines stouter and longer; the lowest deflexed, 4-24 inches long, 
the two next lateral, the three upper ones pointing upwards and 
outwards, and shorter. 

Dr. Parry was informed that the flowers were produced in May 
and June, from the summit of stem and branches; they are said 
to be white, with a red centre, and three inches in diameter. The 
fruit matures in August, and is set with small spines: it is obo- 
vate, one and a half inches in diameter, red, pulpy, of sweet taste. 
The seeds obtained by Col. Emory and by Dr. LeConte have 
already been noticed in Emory’s Report; they are 0°7 lines long, 
obovate, obliquely truncate at base, black, smooth, shining. Em- 
bryo hooked, without an albumen; cotyledons foliaceous, une- 
qual, incumbent. 

My opinion that our plant is a true Cereus and not a Pilocereus, 
which was based on the structure of the seeds (the foliaceous, 
not globose cotyledons), appears to be further confirmed by the 
fact that this Cactus bears no hair-like spines, and no cephalium, 
or distinct woolly head, and that the fruits are (as is said) spinu- 
lese and not scaly. It is by far the largest Cereus known; and 
only some Pilocerei approach it in size. 


The only Cactacee thus far known to grow in California were 
those vaguely noticed by Humboldt (the “ Organos del 'Tunal” 
and some Opuntia); the E’chinocactus viridescens and Cereus 
Californicus discovered by Nuttall in 1834; the Cacti found on 
the Gila by Col. Emory in the fall of 1846 and mentioned in his 
report; Mamillaria Goodrichii, \ately described by Scheer, of 
Kew, and Evhinocactus Californicus of Monville. 

Dr. Parry has in the years 1849 and 1850, when he was also 
attached to Col. Emory’s corps in the survey of the Mexican 
boundary, examined and described ten or eleven distinct species 
of Cactacee, all found along the southern boundary of California, 
from the sea-coast to the mouth of the Gila. He, as well as Dr. 
LeConte, states that much farther to the north no species of this 
family are found, except an Opuntia, cultivated and now natural- 
ized about the missions. 

J subjoin here a short memorandum of Dr. Parry’s Californian 
Cactacez, reserving a fuller description for a more extended me- 
moir, 

1, MaMILLARIA TETRANCISTRA, N. sp.: subgiobosa ; aculeis radi- 
alibus brevibus albis numerosis, centralibus 4 longioribus cruci- 
atis uucinatis; floribus centralibus parvulis flavido-rubellis; stig- 


338 Dr. Engelmann on the Cereus giganteus of California. 


matibus 3; bacca coccinea pyriformi ; seminibus nigris hilo spon- 
gioso fusco auctis. 

From San Diego to the junction of the Gila with the Colorado, 
—M. Goodrichit, Scheer, obtained on the island of Cerro on the 
coast of California, is distinguished by the lower central spine 
only being hooked, by much smaller tubercles, etc. 

2. Ecuivocactus viripescens, Nutt. Depressed ; berry sub- 
globose green, coated with lunate membranaceous scales. On 
dry hills and ridges near San Diego. 

3. E. virnupescens, cyLinpracevs, is distinguished by its 
oval or cylindrical shape, larger size, longer spines. Found near 
San Felipe, on the eastern slope of the California mountains. 

fote.—E. Catirornicus, Monv., is the name of young plants 
raised from seed in Europe. I am informed that neither the 
identity nor the native country of these seedlings is satisfactorily 
known. 

4. Cereus Emoryt, n. sp.: caule prostrato; ramis erectis cyl- 
indraceis 15-costatis; aculeis radialibus 40-50, centrali singulo 
robustiore porrecto ; bacca globosa spinulosa. 

In thick patches, on dry hills near the sea shore, about the 
boundary line. Erect branches 6-9 inches high. 

5. C. Parry in litt.: caulibus pluribus pedali- 
bus; costis 13 tuberculatis; aculeis 4 centralibus inaequalibus ra- 
diales tenuiores superantibus ; bacca ovali aculeata pulposa. 

Mountains about San Felipe, on the eastern declivity of the 
Cordilleras. 

fote.—C.? Cauirornicus, Nuit. in Torr. and Gray’s Flora, 
is most probably a cylindraceous Opuntia, with “small yellow 
flowers,” which I cannot now identify. 

6. Opuntia Encetmanni, Salm. San Diego, on dry hillsides, in 
patches, 4 to 6 feet high. Originally discovered about Chihua- 
hua, this species appears to extend westward to the Pacific. 

7. O. Tuna, Mill, is cultivated for fences, and naturalized 
about the missions; called “ Tuia.” It is 1U-15 feet high; the 
fruit large and edible. 

8. O. pro.irera, n. sp.: caule erecto ligneo ; ramulis cylindri- 
cis tuberculatis divaricatis; aculeis fuscis vagivatis; bacca spin- 
ulosa. 

San Diego, on arid hills and in dry creek beds. Plant 3-8 
feet high, forming impenetrable thickets. Near O. arborescens of 
New Mexico; but the red flowers smaller, the berry spinous, ete. 


9. O. sERPENTINA, D. sp.: procumbens; articulis cylindricis 
elongatis tuberculatis; aculeis 7-9 vaginatis; bacca sicca hemis- 
pherica aculeatissima. 

Dry hillsides, San Diego. 


I 

| . 
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10. O. Ramostsstma, n. sp.: caule erecto ligneo divaricato-ra- 
mosissimo; articulis gracilibus cylindricis tuberculatis cesiis ; 
aculeis subsolitariis saccato-vaginatis ; bacca sicca tuberculata se- 
tosa et aculeata. 

Gravelly soil near the Colorado, and in the desert. Plant two 
feet high; the joints half an inch in diameter. Approaches the 
Opuntia cylindracee graciliores. 

11. O. Parrys, n. sp.: caule prostrato; articulis adscendenti- 
bus tubercuiatis; setis fuscis; aculeis brevibus albidis, singulo 
longiore deflexo; bacca subglobosa setoso-aculeata. 

Eastern slope of the California mountains, near San Felipe. 
Joints four to eight inches long; the longest spines half an inch 
long. Flower one and a half inch in diameter, yellowish-green. 
Approaches the Opuntie clavate. 


Mr. Charles Wright, well known to the botanical world by his 
collections made in the southwest, now also attached to the Mex- 
ican boundary commission, has, under the instruction of Col. 
Graham, made large and interesting collections of Cacti in west- 
ern ‘l'exas and southern New Mexico, and sent them to me for 
examination. 

It is impossible here to give as full an acconnt of them as 
would be desirable; but most of them are now in cultivation 
and will be described hereafter. Most of the Cactacez discov- 
ered by Wislizenus, Fendler and Gregg are among them, to- 
gether with a considerable number of new species. I will here 
only state that my doubts in regard to the fruit of Cereus 
Greggii, expressed in my account of the plant in Emory’s Re- 
port, have been entirely dispelled by Mr. Wright. He says that 
the plant is large, much branched, has a very large fleshy root, 
generally implanted in hard stony soil, and the pulpy scarlet fruit 
is just as figured in Emory’s Report, stiped at base and attenuated 
above. The seeds he sends are black and cpaque, rugose and 
pitted, about one line in diameter. They have germinated well 
with me. This same plant has been sent from Chihuahua to 
Kew by Mr. Potts; and has been described by Prince Salm as 
Cereus Pottsii, which name however must give way to the prior 
name, C. Greggii. It is every way a very singular plant, and 
though found from western ‘Texas and Chihuahua to El Paso, 
the copper mines, and the lower Gila, appears to be rare every 
where. 
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Arr. XXXIIL—E amination of some American Minerals ; by 
T. 8. Hunt, of the Geological Commission of Canada. 


Columbite-—T ue specimen here described is from a locality at 
Haddam, Connecticut, in which the mineral was recognized by 
myself, while visiting the place, six years since. It occurs some 
two miles from the famous locality of chrysoberyl, where also 
columbite is met with in minute crystals, and is in a huge granitic 
vein traversing gneiss. The vein is made up of large cleavable 
forms of yellowish-white feldspar and brown muscovite, with 
quartz and beryl. ‘The latter mineral is sometimes found in 
crystals four or five inches in diameter, and a foot or two in 
length; these are subtranslucent and brownish or greenish-yel- 
low, while the smaller crystals are sometimes almost transparent, 
of a topaz-yellow or straw color, and if they were not fissured, 
would constitute gems. They are frequently modified by trunca- 
tions of the terminal edges and solid angles, but the edges are 
rounded, and do not admit of accurate admeasurement. The 
columbite occurs disseminated through the vein, alike in the feld- 
spar, mica and beryl; some of the crystals were said to have 
been several ounces in weight, and had been carried off by ame- 
teur collectors as specular iron ; a crystal since procured from the 
locality by Prof. Silliman, Jr., weighs 36 ounces. The smaller 
crystals were abundant and often beautifully perfect, some of them 
are imbedded in translucent yellow beryl, and have the form rep- 
resented in figure 1, p. 401 of Dana’s Mineralogy, 3d edition. 

The hardness of the columbite was about 6, and the specific 
gravity of acrystal of two grammes weight was 5:85. Lustre, 
sub-metallic ; color, iron-black with a steel-blue tarnish, often 
very brilliant ; powder, dark chocolate-brown. The finely pulver- 
ized mineral was decomposed in the usual way by fusion with 
bisulphate of potash, and the insolubie residue was digested with 
hydrosalphate of ammonia, but no tungstic acid was taken up 
and only a trace of tin. The metallic acid was then washed with 
hydrochloric acid and with water, to remove a trace of sulphuret 
of iron, dried and ignited. ‘The acid filtrates yielded with sul- 
phuretted hydrogen, no indications of copper or lead, and the 
iron and manganese were precipitated by the addition of ammo- 
nia and hydrosulphate of ammonia, and afterwards separated by 
a succinate. ‘The alkaline filtrate from the sulphurets contained 
a little lime, which was precipitated as oxalate. ‘The following 
results were obtained : 

Metallic acid, 80°60 

Protoxyd of iron, . 1557 
of manganese, 3°25 
Lime, . ‘ ‘50 
Oxyd of tin, a trace 
99 92 


we 
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The composition is identical with that of the Bavarian and 
Middletown columbites; like the latter, the Haddam specimens 
appear to contain principally niobic acid. 


Samarskite.—T his species was announced two years since by 
Prof. C. U. Shepard as existing in the auriferous gravel of Ruth- 
erford County, North Carolina. This conclusion was based 
upon the hardness of 5:5, and a specific gravity of 5-69, con- 
joined with the general physical characters of the specimens, 
which were those of samarskite ; no chemical examination hav- 
ing been made by him. Last autumn, however, he placed in 
my hands a fragment of the mineral, which I have submitted to 
examination ; the results show the correctness of Prof. Shepard’s 
conclusion. 

The specimen at my disposal was a worn and rounded frag- 

ment weighing about ‘7 grammes, and having adherent a small 
portion of iron-stained quartz, near to which it was penetrated 
with a yellowish earthy matter, which made my determination of 
the specific gravity a little below the truth; it was 5-45, and the 
hardness was 6. Externally the color was dull irou-black ; the 
fracture was perfectly conchoidal, and exhibited a velvet-black 
color, and a splendent vitreous lustre like obsidian ; it was very 
brittle, and the fragments were perfectly opaque, even on the 
edges. The powder was a dark reddish or clove-brown color, 
and acquired a sub-metallic lustre under the pestle. Heated in a 
tube, the mineral decrepitates slightly, but gives off no water ; 
the powder becomes of a pale chocolate color. 

When the pulverized mineral is heated to boiling with con- 
centrated sulphuric acid, it is readily and completely decomposed, 
and forms a grayish and gelatinous mass, which yields with cold 
water an opalescent solution. Upon the application of a gentle 
heat, a snow-white flocculent precipitate separates, and the trans- 
parent filtrate is not disturbed by ebullition. ‘The moist precipi- 
tate when heated with several volumes of strong sulphuric acid 
becomes as before apparently soluble in water, but is entirely 
separated in a flocculent form by a heat below the boiling point. 
When fused with an excess of bisulphate of potash, the precipi- 
tate was completely dissolved, but on digesting the crystalline 
mass with cold water, it was entirely left behind in an insoluble 
form. Having been washed and ignited, the precipitate was 
fused with hydrate of potash in a silver crucible; the mass was 
soluble in water, and the cold solution gave a copious white floc- 
culent precipitate with hydrochloric and sulphuric acids. The 
solution with hydrochloric acid and a fragment of zine gave a 
fine blue color, rapidly becoming of a dirty hue, and finally chang- 
ing to brown. On adding tincture of galls to the solution slightly 
acidulated with hydrochloric acid, the precipitate assumed a very 
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bright orange-red color. The addition of tincture of galls to a 
solution which had been partly precipitated by hydrochloric 
acid, but was still feebly alkaline, gave a pure orange-colored 
precipitate, more dense than the last; the supernatant liquid 
blackened in the air; a strongly alkaline solution assumed a deep 
orange-brown color, but gave no precipitate. The precipitate in 
the slightly acid solution gave with ferrocyanid of potassinm a 
bright reddish-fawn color, resembling persuccinate of iron. These 
reactions according to Rose are characteristic of niobie acid un- 
mixed with tungstic acid. The metallic acid from the Haddam 
columbite gave precisely similar reactions. 

The liquid filtered from the niobic acid, and holding in the 
form of sulphates, the soluble portions of the mineral, gave no 
precipitate with sulphuretted hydrogen ; it was boiled witha few 
drops of nitric acid, and mixed with ammonia, which gave an 
orange-fawn colored precipitate, that became black on the addi- 
tion of hydrosulphate of ammonia; the filtrate was not affected 
by phosphate of soda. ‘The precipitate was dissolved in hydro- 
chloric acid, boiled with some uitric acid, and again precipitated 
by ammonia; the filtrate was not disturbed by hydrosulphate of 
ammonia. ‘The orange colored precipitate was now digested 
with a solution of carbonate of ammonia, which dissolved a por- 
tion and assumed a yellow color; on filtering and boiling the am- 
moniacal solution, a yellowish matter separated, which was dis- 
solved by dilute hydrochloric acid, and thrown down by ammo- 
nia as a lemon-yellow flocculent precipitate, which became green- 
ish-black on ignition, and gave before the blowpipe the reactions 
of oryd of uranium. With microcosmic salt in the outer flame 
it yielded a yellowish-green glass, which became bright green 
in the inner flame, and on cooling remained emeraid-green and 
transparent. 

The portion not dissolved by the carbonate of ammonia was 
dried and ignited ; it dissolved in hydrochloric acid with an evo- 
lution of chlorine. Oxalic acid being added to the solution, a 
pale rose-red granular precipitate fell; ammonia was now added 
in slight excess, and a farther portion of oxalic acid to restore the 
acid reaction. After some hours, the precipitate was collected, 
washed, and ignited; it was fawn colored, and readily soluble in 
nitric acid diluted with fifty parts of water. The concentrated 
nitric solution gave with sulphate of potash a small portion of a 
crystalline double salt, insoluble in a solution of the sulphate, and 
the oxalic solution gave a minute portion of a similar precipitate. 
The two being united, were dissolved in boiling water, and de- 
composed by potash; the precipitate was chesnut colored after 
ignition, and was partially soluble in dilute nitric acid, leaving 4 
chesnut-brown residue. ‘These characters indicate oryd of cerium 
mixed probably with lanthanum and didymium. The substance 
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precipitated with the cerium by oxalic acid, which was also 
thrown down by ammonia, was insoluble in potash, and but 
slightly soluble in solution of carbonate of ammonia, yielded no 
insoluble salt with sulphate of potash, and was soluble in dilute 
acids after ignition, was regarded as yttria, to which alone all 
these characteristics belong. ‘The two filtrates from the double 
salt of cerium, containing yttria and a persalt of iron, were mixed 
and precipitated by potash; the ignited precipitate dissolved in 
hydrochloric acid with a slight odor of chlorine, indicating a re- 
maining trace of ceric oxyd. ‘Tartaric acid and ammonia in ex- 
cess having been added to the solution, the iron was thrown down 
as sulphuret, and on boiling the filtrate a white bulky precipitate 
fell, which carbonized on ignition, and finally left a whitish resi- 
due, readily soluble in hydrochloric acid with a slight evolution 
of chlorine, and yielding a solution which was copiously precipi- 
tated by ammonia, and Jeft on spontaneous evaporation a crys- 
talline salt, which was. not deliquescent. 

The quantitative analysis was performed upon -405 grammes 
of the mineral, which lost ‘O01 grm. by ignition. It was decom- 
posed by sulphuric acid, and the bases separated by the processes 
just described ; these are not exact, as yttria and oxyd of cerium 
are hoth somewhat soluble in an excess of solution of carbonate 
of ammonia, but the oxyd of uranium first separated by diges- 
tion in the ammoniacal solution, appeared by the reaction with 
microcosmic sait to be free from yttria ; it was found in the quali- 
tative examination, that by digesting the oxyds a second time 
with carbonate of ammonia, a portion of a base yielding an in- 
soluble salt with sulphate of potash was taken up, and very little 
uranium. ‘The residue from the calcination of the oxalate, 
which contained the yttria and the oxyd of cerium, with the ex- 
ception of the trace of the latter in the oxalic solution, weighed 
‘060. If from this we subtract the weight of the ceric oxyds 
which was ‘016, there remains ‘044 grammes for the yttria. 
Subsequently, the solutions of iron and yttria being mingled, the 
weight of the mixed oxyds was ‘108, while the amount of per- 
oxyd of iron separated from this was ‘063, leaving a difference 
of 045 grammes for the yttria. ‘The analysis of the -4U5 gram- 
mes gave the following results: 


Niobic acid, . ‘222 = 6481 
Peroxyd of uranium, . 069 = 1703 
Protoxyd of iron, 057 = 1407 
Oxyds of cerium, etc., 016 = 3:95 


Loss on ignition, . . ‘O01 


24 
101-21 
‘A10 
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This analysis agrees very closely with the results obtained by 
Perez under the direction of Rose, from the samarskite or urano- 
tantalite of the Ilmen mountains; this according to Rose, is iden- 
tical with the yttro-ilmenite of Hermann, which the latter con- 
ceives to contain a new metallic acid called ilmenic acid, associated 
with titanic acid, yttria, oxyd of iron, and a little uranium. The 
samarskite of North Carolina resembles Hermann’s mineral in con- 
taining oxyd of cerium, which is not indicated in the analyses of 
Perez, but the presence of titanic acid could not be detected, and 
the metallic acid present has been already shown to have the 
characters assigned by Rose to niobic acid. Rose has proved 
that the ilmenic acid of Hermann is the niobic contaminated 
with a little tungstic acid. 


Ruther fordite—Under this name Prof. C. U. Shepard has de- 
scribed as a new species, a mineral which is found with samars- 
kite, rutile, brookite, zircon and monazite, in the gold washings 
of Rutherford County, North Carolina. A small fragment of 
‘273 grammes weight, given me by Prof. Shepard, has enabled 
me to make a partial examination of the proposed species. It 
was a rounded pebble, iron-black exteriorly, and not at first sight 
distinguishable from the samarskite ; it yields to the knife with 
difficulty, and has a hardness probably of 5-5; its specifie gravity 
is 5-55 (558-569, Shepard.). The fracture is perfectly con- 
choidal, and the lustre vitreo-resinous, shining; the color of the 
fresh surface is blackish-brown; thin fragments however are 
translucent, and transmit a smoky orange-brown light. This 
mineral is very brittle, and its streak and powder are of a yellow- 
isk-brown approaching to fawn color, and completely earthy in 
appearance ; by the streak and by its translucency, rutherfordite 
is readily distinguished from samarskite, which it otherwise 
closely resembles. Exposed to heat in a glass tube, it decrepi- 
tates slightly and gives off a little water; the mineral on cooling 
is dark yellowish-brown with a resinous adamantine lustre, in ap- 
pearance resembling some varieties of blende. 

A portion of the pulverized mineral weighing :164 grammes, 
which had not been artificially dried, lost by strong ignition over 
a spirit-lamp ‘0U3 grammes, and assumed a light ciunamou-brown 
color; no glow was observed during the process. It was decom- 
posed by prolonged boiling with concentrated sulphuric acid, and 
was then completely soluble in a large volume of warm water. 
The clear solution became turbid on boiling, and threw down a 
white precipitate, which adhered in part to the surface of the 
glass vessel, but was completely dissolved by heated strong sul- 
phuric acid even after iguition, and was thrown down again by 
ammonia as a voluminous precipitate which glowed brilliantly 
when ignited. The solution gave with tincture of galls a deep 
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reddish-brown precipitate; it was regarded as titanic acid. The 
amount precipitated by prolonged ebullition was ‘096 grammes 
=58°5 percent. The filtrate gave with ammonia a small amount 
of reddish gelatinous precipitate, which contained a trace of oxyd 
of iron; it was examined without success for alumina, and gave 
with sulphate of potash no satisfactory evidence of the presence 
of oxyd of cerium; it was perhaps only titanic acid ; the ammo- 
niacal filtrate gave about 10 per cent. of lime. An accident hav- 
ing occurred at this stage of the process, I had no means of deter- 
mining whether there were present any other ingredients than 
titanic acid and lime, but I hope for a farther supply of the min- 
eral which may enable me to complete its analysis. Meanwhile 
by its specific gravity, which is greater than that of perovskite or 
polymignite, it is distinguished from any titanate hitherto de- 
scribed, and is entitled to the rank of a distinct species. 

Prof. Shepard in his qualitative examination of the rutherford- 
ite, having separated a portion of titanic acid by boiling the sul- 
phurie solution, added ammonia to the liquid and obtained a pre- 
cipitate, which when redissolved in hydrochloric acid and mixed 
with a solution of sulphate of potash gave a very copious granu- 
lar precipitate, in which, from some characters, he suspected the 
presence of oxyd of cerium, It is not improbable that this reac- 
tion arose from the presence of a peculiar form of titanic acid, 
which has never to my knowledge been described. 

The sulphuric solution of ignited titanic acid is not affected by 
sulphate of potash, and the titanic acid precipitated by ammonia 
from this solution, and redissolved in hydrochloric acid, gives no 
precipitate either with sulphuric acid or a solution of sulphate of 
potash. If however the sulphuric solution is heated to boiling, 
sO as to precipitate a small portion of the titanic acid, that which 
remains dissolved is found to have acquired peculiar properties. 
If it is thrown down by ammonia, carefully washed and dis- 
solved in dilute hydrochloric acid, the solution is scarcely dis- 
turbed by ebulliticn, but the addition of a few drops of dilute 
sulphuric acid, a crystal of sulphate of potash, or any soluble sul- 
phate, in the cold, produces an immediate copious, white, floccu- 
lent precipitate, which includes almost all of the titanic acid pres- 
ent. It may be washed with water, in which it is insoluble, and 
how seems to contain but a trace of sulphuric acid; it is soluble 
to a considerable extent in heated dilute hydrochloric acid, from 
which a sulphate again precipitates it. It is also somewhat solu- 
ble in dilute sulphuric acid, especially when aided by heat, but 
even from this solution is separated by sulphate of potash, which 
likewise causes a copious precipitate in the original boiled sul- 
phuric solution, perhaps by changing the free acid into bisulphate. 
The hydrochloric solution of the ordinary form of titanic acid, 
assumes the same characters when heated to ebullition. 
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A solution of ilmenite in hydrochloric acid, effected at a gentle 
heat, contains the ordinary form of titanic acid, but that dissolved 
from sphene under similar circumstances, has the characters of 
the new modification. When the acid precipitated from this so- 
lution by sulphuric acid, is ignited and dissolved in sulphuric 
acid, or when concentrated sulphuric acid is employed to decom- 
pose the sphene, the titanic acid is obtained in the ordinary form, 
and is converted into the new modification by diluting and boil- 
ing its solution. 

This state of titanic acid corresponds perhaps to the soluble 
form of the metatitanic acid of Demoly, who has described under 
that name the insoluble form of titanic acid thrown down on 
boiling its sulphuric solution, and existing in salts as 'TisQs, cor- 
responding to an anhydrous monobasic acid. ‘The real nature 
of this modified titanic acid, and the action of sulphuric acid in 
thus precipitating it from its solutions, are questions which I pro- 
pose to examine at the earliest opportunity. 

Montreal, C. E., July 4th, 1852. 


Art. XX XIV.—Additional Notes of a Discussion of Tidal Ob- 
servations made in connection with the Coast Survey at Cat 
Island, Louisiana; by Prof. A. D. Bacne, Superintendent 
U.S. Coast Survey.* 


In my communication on the subject of the tides at Cat Island, 
coast of Louisiana, at the New Haven meeting of the American 
Association,t | showed that I had succeeded in decomposing the 
curves of rise and fall into a diurnal and semidiurnal curve, which 
were nearly curves of sines; the diurnal curve having its maxi- 
mum approximately nine hours in advance of the first maximum 
of the semidiurnal curve, and the interference of these two waves 
producing the tidal wave as observed. The comparison of the 
curves deduced from the observations for three months, and the 
computed curves of sines, was shown to be satisfactory. This 
comparison, made as before by averages of periods of a week 
combined into one general mean, has now been extended to the 
whole year, as shown in the subjoined table. By increasing the 
maximum ordinate of the diurnal curve 0-02 of a foot, which 
will make the rise and fall agree more nearly with the average 
deduced from observation, we obtain, as shown in No. 2, a result- 
ing curve not differing in any ordinate more than a quarter of an 
inch from observation, and in which the positive and negative 
errors nearly balance, and the mean error deduced by summing 
the square of the errors is little more than one-eighth of an inch. 


* Read at the meeting of the American Association at Albany, and revised by 
the author, for publication in the American Journal of Science. 


t See this Jour. xii, 341. 
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TABLE No. L 


Showing the comparison of di urnal and semidiurnal curves d duced from ¢ bse rvations, 


with curves of sines. Diacram No, 1. 


| 
| 


No. | 
PROM OBSERVATION. 


ted No, |. 


pared No, ‘ 


midciurnal 


curve, 


Diurnal curve. 


Maximum 
Observations com- 


Observations calci 


Same as foregoing. 


Nothing would be gained in closeness of representation of the 
result by displacing relatively the two tidal waves. It is only re- 
markable that in averages including the whole of the tides, even 
when most irregular, the results are so satisfactory. I have accord- 
ingly used the hypothesis of the representation of each wave by 
acurve of sines, deducing the maximum ordinate of computation 
from each observed ordinate. ‘These laborious computations were 
made by Alexander S. Wadsworth, Jr., sub-assistant of the Coast 
Survey, and by Mr. P. B. Hooe. ‘They give tables of heights of 
the diurnal and semidiurnal curve for each day of observation, 
which form the basis of the discussion of the heights. The next 
step after decomposing the curves of observation into diurnal and 
semidiurnal curves, is to discuss each separately to ascertain if 
they follow the laws deduced from them in regard to heights and 
times. 

1. Diurnal wave. Heights and times. 


If the diurnal curve is a curve of sines, then the ordinates found 
for each hour enable us to determine the value of the maximum 
or six-hour ordinate. Setting out from the mean line, then, we 
have for each day six determinations of the rise and fall above or 
below that line. ‘Tables were computed from these, in which 
the daily curves were decomposed into their diurnal and semi- 
diurnal components. In making these tables, the very irregular 
tides have been in general omitted. These tables were arranged 
according to the moon’s declination, beginning and ending with 
the days on which the declination was zero, determining the 
maximum ordinate of each day from zero of declination. As the 
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irregular tides occur near the time of the moon’s passing the 
equator, the averages of the heights about these times are de- 
duced from a less number of observations than the others, and 
are therefore less reliable. ‘The following table gives the average 
heights, with the number of days from which they have been 
deduced. No advantage resulted from displacing the epoch of 
the moon’s declination relatively to the day of highest tide. 


TABLE No. IL (Dtacram 2.) 
Showing the value of the maximum ordinates of the diurnal curve, on the several days 
from zero of declination of the moon to zero again, with the number of days from 
which the results are deduce d. 


Days from zero 
of declination, I 


No. of observa 
tions, 


Heights. 0° 33\0°33 0°32) 0°59) 5 ok « 58! o 


0°05/0°1 0°24) 0-46) 0-52) 0°58} 0-60} 0-59} 0°54) 0°46) 0°37) 

The dependence of the height of the diurnal wave upon the 
moon’s declination appears by comparing the lowest line of the 
table, containing the sine of twice the moon’s declination, with 
the |ine next above it: it is also shown by the curves of Diagram 
No. 2. This agrees with Mr. Whewell’s approximate formula 
for the diurnal inequality, namely, dk=C. sin 20’; in which dh is 
the difference in height of two consecutive high or low waters, 
C a constant, and 3 the moon’s declination. 

The variation of this same height with the sun’s declination 
may be made at once apparent by classifying the heights for dif- 
ferent values of the sun’s declination with the same declination 
of the moon. The following table contains the greatest heights 
of the diurnal curves during the several lunations of the year, 
with the values of the sun’s declination and of the moon’s dec- 
lination, grouped as described in the several columns. 


TABLE No. IIL. (D1acram No. 3.) 
Showing the effect of change of sun's de clination on height. 


Number of luna Natural sine 2 Maximum ordinate 


Natural sine 2 sun’s declination 
| #00.) tions in group. moon’s declination. diurnal curve 


Greater than 70 | 5 572 1°02 
70 to 60 | | 507 | 
60 to fo | ; -565 | 
40 to 20 

| 


20 to 


*530 | 0 94 


‘550 | o74 


The effect of the change of parallax of the moon may be 
shown satisfactorily by grouping the values of the heights at the 
greatest southern declination of the moon, and for the greatest 
northern declination, for the year; comparing them for slightly 
varying declinations of the moon, for mean declinations of the 
sun, and for large variations of the parallax. The result is as 
shown in the following table, and in Diagram No. 4. 


i 
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TABLE No. IV. 
Showing the effect of change of moon's parallax on height. 


Mean sine 2 | M’n sine 2sun’s| Sin parallax) M’n parallax’ Mean height| Mean height | 


| 
| Number 
: |mvon’s declina-|declination both correct. for | correct. for | for lesser | for greater 


| 48°5 | 52°9 j a? 


o | 


~~ 
results, 
| tien both series, | series. lstseries, | 2d series, | parallax, | __parallax, 


The parallax correction is taken as the cube of the perellax mul- 
tiplied by the sine of twice the moon’s declination. 

These are the principal variable terms in the formula derived 
by Mr. Lubbock, from Bernouilli’s theory of the tides, for the 
diurnal inequality, namely,* 

dh=B[A . sin 20 . cos(w —¢)+ sin 20’. cos ; 

in which dh is the difference in height of the morning and even- 
ing tide, B and A are constant coefficients, 5’ is the mocn’s de- 
clination and 6 the sun’s; y is a small variable to be added to the 
mean lunitidal interval to give the interval corresponding to the 
moon’s age, and @ is the hour angle of the moon at the time of 
transit. ‘The second term, introducing the parallax of the moon, 
would be 


m. sin 20’ 
in which m is a constant coefficient, P is the mean parallax, and 
P’ the parallax at the time under consideration. 

In the application of this formula to the observations, the maxi- 
mum ordinates, found as before stated, were tabulated ; and first 
the coefficients were deduced from the cases corresponding to the 
maximum of the sine of twice the moon’s declination and to the 
minimum of the sun’s, and vice versa, neglecting the small varia- 
tions due to cos(w-—qg) and cosy. T his gave the following values 
for the coefficients, and the two sets of equations derived con- 
formed with each other. 


TABLE No. V. 
Showing the value of coefficients deduced fro.a maximum sine twice moon ’s declination 
and minimum of sun’s, and vice versa ; ; neglecting variations due to 
cos and cos 
é mgt .c | A . cos 
First six months, 0°43 
Second six months, ...... 0°39 


As each day’s results are referred to the mean level of the day, 
and the mean of the low and high waters is taken as giving the 
height of the diurnal tide, the constant from the mean level of 
the whole should not appear in the values. In beginning these 


* Transactions of the Royal Society of London, 1836, p. 223. 
+ Lubbock’s Elementary Treatise on aan Tides, London, 1839. 
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researches, I did not suppose that small differences would come 
out of them such as have been deduced. The reference to the 
level of each day compensated in a degree for the effect of an 
entire raising or depressing of the water by the wind’s action. 

The results promising success, the coefficients were deduced 
by the method of least squares for the first, and then for the sec- 
ond six months, and finally for the whole year. These laborious 
computations were made with much skill by Mr. W. W. Gordon, 
of the Coast Survey. The result for the second six months, in 
reference to the coeflicient of the term of the sun’s declination, 
is discrepant from the final result ; but as the coefficients for the 
whole year were used, after endeavoring to trace the errors, if 
any, without immediate results, it was not pursued further. 


TABLE No. VL 
Coefficients of cos(W-¢), deduced from the method of least squares, 


| B.cosv. B.A. cos 


| Second six months, ...... 0°60 


First six months, ........ 026 | 
Whole year 96 0°24 


The sum of the positive and negative quantities balance, and 
rather better by the use of the coefficients from the first method, 
which differs chiefly in the coefficient of the sun’s action. 

The coefficient of the first term of dh is Bx(A), and of the 
second term B; and it will be seen hereafter in discussing the 
semidiurnal tide, that (A) is 0:36, which, with B=0-96, gives 
B x(A) = 0°34. 

A set of tables was next made, containing the values of the two 
terms of the formula for each day. T’o these was subsequently 


applied the small correction for the parallax from the term pei 


and the terms, being summed, were compared with the observed 
maximum ordinate, and the difference in the final column of the 
table showed the residual to be accounted for. 

For these tables | am indebted to Lieut. Trowbridge of the 
Corps of Engineers, assistant in the Coast Survey. The tabular 
quantities were also traced in curves, and then compared with the 
maximum ordinates. ‘The positive and negative differences are 
usually small, not exceeding in the average about 0:12 of a foot, 
and are quite irregular. 

The irregularities apparent in the phenomena themselves in- 
duced me, in first commencing this investigation, to hope merely 
to be able to trace the phenomena generally ; but it now appears, 
from the character of the results obtained from the averages, that 
the theory may be followed much more closely by the results 
than I had at first supposed. 
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The accordance of observation and theory, after the corrections 
have been applied, is as good as the accidental errors of the sepa- 
rate results render necessary ; as will be seen from the results for 
July given in the annexed table, and for July and part of August 
as given in Diagram No. 5: but as the averages seemed to indi- 
cate that the residuals would show the laws of the phenomena, I 
discussed them further. 


TABLE No. VIL 


Showing the vaiue of maximum ordinates of the diurnal curve, computed from the 
moon's declination and parallaz, and from the sun's declination, compared with 


ordinates from obse rvation, for the month of July. 


PART OF A TABLE FOR THE YEAR. 


Maximum ordin- P 
9A IH 95 
DAYS. ate. 0-96 . ps sin 2¢ O26 . sin 2 6. 


18 
19 | *40 | “00 
20 
21 
22 


23 


24 ‘OL 45 ) 
25 -61 55 16 | — 08 
26 “779 ‘63 10 


| 
27 
25 -86 *10 “08 


29 | gO 56 10 10 | 
30 } “go 45 } “10 
31 \ Og 35 15 “18 


In looking for an explanation of the irregularities to the terms 
(w— q) and y, the residuals were classed according to the moon’s 
age, and the averages taken for the separate hours. The result 
of these tables is given in that annexed, which shows the residual 
for each six months and for the year. I have introduced them 
for the half year, to show that the same law is deducible, not- 
withstanding the irregularities of the individual results, from the 
observations for each six months. 


} 
3 go ‘19 | *43 
4 75 33 “49 -26 
5 62 "19 } 
6 37 | "19 “10 
35 14 | "19 
“14 “19 ‘03 
9 -32 “18 —09 | 
10 52 34 | “15 ol 
11 65 42 +18 07 
12 95 i7 “18 “15 
13 54 | 18 | 
t4 78 52 18 ‘10 
1) 73 53 
16 62 55 18 | — 
17 | 89 53 “17 19 
-56 33 ‘17 | 
| 
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TABLE No. VIIL Dtacram No. 6. 


Showing the residuals from the comparison of computed and observed ordinates of 
diurnal curves, classed according to the ages of the moon. 


Hours of moon’s RESIDUALS. 
First six months. 


Second six months, Mean. 


21 22 
“12 13 
“15 “15 
12 13 
‘00 | ‘08 
‘03 ‘02 
‘OI 
04 08 
“12 “12 
"14 
"14 “16 


These residuals, instead of following the law of cos(y— q), fol- 
low that of cos (2y — 2), or that of the semidiurnal curve. 
Before examining*this result, which is shown in Diagram 6, I 
pass to the residual which results from carrying on the former 
table to 234 hours ; which was in fact the form of the table be- 
fore the development of the law of variation showed that the term 
for 124 hours belonged to U4, instead of 114, with which it would 
agree if the law of cos(w—@) were followed. The following 
table contains the residuals in question, shown also in Diagram 


TABLE No. IX. 


Showing residuals after deducting those following law of change of 
cos (2) - 29). 


Age of moon. Residuals. 


Residuals Mean | 


hours 7 fee hours, feet. 
234 — ‘Ol 
224 
214 ‘Ol 
204 
194 
154 ‘04 
174 ‘08 
164 og 
154 "04 
144 
134 03 
124 06 
Mean.... 


The existence in the first residuals of the law belonging to the 
semidiurnal curve indicates that the separation of the two curves 
(diurnal and semidiurnal) is not complete, as indeed the hypothe- 
sis of a constant difference in time between the recurrence of the 
two maxima requires. Before undertaking to modify this hy- 
pothesis, 1 proceed to inquire whether these numbers would re- 


t 
14 ‘17 | V 
24 5 
3: 15 
5 
84 "13 | | 
94 
106 
| 
| 
| t 
d 
i 
} 
| 
No. 7. 
| 
| 
| 
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ceive modification from any other source. In examining the 
hypothesis that the component curves were curves of sines, a 
separation of the several hourly ordinates was necessary, and thus 
the four points at which the curves for twenty-four hours cross 
the line of mean level were brought into consideration each day. 
Two of these points varied necessarily considerably in position, 
while the two twenty-four hours apart were regular. Having 
found that the curves of sines represent very nearly the observa- 
tion, the law thus obtained may be used in computing from all 
the hourly observations of the day the values of the maximum 
ordinates for each curve; forming the ordinates of the observed 
curve into groups containing respectively the same positive and 
negative values of the ordinates of the diurnal curve, and again 
of the semidiurnal, arranging the groups for the consecutive 
twenty-four hours. It was soon apparent that the ordinates for 
the semidiurnal curve would in this way prove more considera- 
ble, in the average, than in the former mode of computation, and 
that the results would be more regular; that the ordinates of the 
diurnal curve would, on the average, be slightly diminished, and 
in general prove more regular. ‘These revised tables have been 
prepared chiefly by Mr. W. W. Gordon and Mr. P. B. Hooe. They 
show on the average of the year a diminution of the maximum 
ordinates of the diurnal curve of 0-04 feet, and an increase of the 
maximum ordinates of the semidiurnal curve of 0-07 feet. 
Classifying the corrections according to the moon’s age, though 
they are irregular, it is apparent that there were entangied in the 
values of the former computed maximum ordinates, heights which 
belonged to the semidiurnal curve. The table of correction for 
the two periods of six months, and for the year, is given below. 


TABLE No. X. 


Showing the difference of maximum ordinates of diurnal curves, as computed by the 
last method of groups, and by that first applied. 
Time of moon’s Correction of maxitinum ordinates diurnal curve. 


transit. ~ First 6 months 


Second 6 months Mean of year. 
hours. feet. feet, feet. 
| 
+03 | 
— —*O2 
| 
-08 
| 
‘05 
‘OI + 
“05 
-08 | 
‘03 | —-04 


A consideration of the general formula for the height indicates 
a second correction. ‘The height of high water, as given by the 


| 
| 
| 
| 
| 
| 
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formula is not the sum of the two greatest heights of the diurnal 
and semidiurnal tides. ‘She hypothesis of the interference of 
the two waves makes the high water the sum of two ordinates 
(neither of which is the maximum), depending upon the laws of 
increase and decrease of the curves respectively, and of the rela- 
tive position of the two ordinates. The correction due to this 
cause is readily found. The part of it which belongs to the 
diurnal curve wiil be the difference between D and D. cos (¢-E); 
where E, according to the hypothesis of the interference of the 
two waves, is 9 hours; and ¢ is the value for the maximum ordin- 
ate of the compound curve, namely (Proc. Amer. Assoc. Cam- 
bridge Meeting, page 289), 
4C 

DYs 

This value of ¢, containing C (the maximum ordinate of the semi- 
diurnal curve), shows that the quantity will vary with the time 
of the moon’s transit, according to the half-monthly inequality of 
the height. Following the course which I have taken through- 
out this communication to give the resulting tables merely, I sub- 


cosec ¢ — sec 


join the corrections thus derived from the tables for D/i from 


observation, the computed values of ¢, and of D.cos(t-—E). The 
agreement of the general form of this correction with the theory 
is a new confirmation of the values of the quantities C and D, 
deduced from observation, which it contains. 


TABLE No. XL 


Showing correction to height of the diurnal wave for difference of maximum ordinate, 
and of high water ordinate in compound curve. 

| Correction to maximum 

ordinate diurnal curve 


Time of moon’s transit. 


The correction furnished by the last two tables, and the cor- 
rected residual from the table, are given in Table No. 12 next 
following. 


| o4 3 
14 
24 | | 
| 34 — "04 
44 —'04 
| 54 
64 | — | 
74 — OF 
| — | 
94 
104 
| 
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TABLE No. XIL 


Showing residuals after correcting for new computations of ordinates, and difference 
between high water and maximum ordinates, 


| T =e Seewe | Correction of residual Residual. Corrected residual. | 
| "02 
24 | — 15 ‘O7 
34 —-*12 13 ‘O1 
44 —*12 -08 — ‘04 
54 | 02 
64 — ‘10 ‘OI — 
74 | —-o8 03 —-‘o5 
84 -08 } ‘03 
94 — "09g | 12 | ‘03 
104 | — I! ‘ol 
114 — ' 16 09 
Mean... -017 


Comparing the residuals in this table with the uncorrected ones, 
we find their magnitude much decreased ; the average is now less 
than 0-02 of a foot: but the form of the series is, as before, that 
belonging to the semidiurnal curve, and is as well marked as 
when the quantities were more considerable. Diagram No. 6 
shows this fact ; containing the curve of residuals from Tables 8 
and 12, and of half-monthly inequality deduced from the obser- 
vations. This persistence in the form of the residuals affords 
the best evidence that the irregularities of the observations, and 
changes in the mode of computation, do not introduce errors of 
sufficient magnitude to mask the laws of the phenomena. I pro- 
pose therefore to modify the original hypothesis, so as if possible 
to obliterate this form in the residual. 


Some collateral questions have been examined in the course of 
this discussion, the results of which are interesting. One of these 
is the comparison of the maximum ordinates of the diurnal curve, 
corresponding to the moon’s declination north and south. ‘The 
average value of the sine of twice the moon’s declination, and 
the corresponding average maximum ordinate for northern and 
southern declinations, are shown in the next table; from which 
it appears that if the values of sin2d’ were equal, the heights 
would not differ appreciably. 


TABLE No. 


Showing the mean value of twice the moon's declination, and the corresponding maxt- 
mum ordinates for northern and southern declinations. 


Sine 23’. | Maximum ordinate Sine 20’. | Maximum ordinate. | 
621 “351 | 538 


al 
of 
a- 
IS 
1e 
e 
l- | 
| 
| 
= 
| 
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Another question was, whether the residuals, of which Table 
No. 7 shows a part, contained any portion which varied with the 
moon’s declination. ‘T'o test this, the residuals for six months were 
grouped according to the declinations, with the following result. 


TABLE No. XIV. 


Containing the residuals after subtracting the terms containing the sine of twice the 
moon's declina ion, and the sine of twice the sun's decilis ation, from the maximu n 


ordinates grouped according to the values of the sine of twice the moon’s declination. 


| Average value of twice sine moon's declination. 


| Groups, .....eeeeeees 0 to 20 | 20 to 35 | 35 to 45 | 45 to 55 | 55 to 70 
|} Average value, ...... 15 "147 ‘169 “115 267 
|No. of observation, .. : (27) (26) (44) 3 


The result indicates that there is no such term remaining in the 


residual. 
Another question was, as to whether changing the epoch would 


improve the results. Several attempts of this kind were made at 
different stages of the work, but without any marked advantage. 
The average result for the year, as shown by comparing the dates 
of occurrence of the greatest and least maximum ordinate of the 
diurnal curve, and the greatest and !east values of the term con- 
taining the moon’s declination, is shown in the next table. The 
comparison is made in two different ways: first, by the date of 
the greatest value of the ordinate shown in the table of maximum 
ordinates ; and secondly, by the date shown by the highest point 
of the curve, which was traced to represent the observations. 


TABLE No. XV. 


Showing results of comparison of dates of occurrence of the greatest and least mazi- 
mum ordinate of the diurnal curve, and the greatest and least value of term con- 


taining the moon’s declination. 


DATE OF OCCURRENCE—AVERAGE IN DAYS. 
Maximum | Maxiwum Term embracing Minimum | Minimum | Term containing 
ordinate ordinate sun and moon’s | ordinate | ordinate | sun and moon’s 
from table. | from curve. declination 


| 
from table from curve declination 
16-0 165 | 166 | 16-0 


The times of occurrence of the maximum of the diurnal curve 
are, as I have already stated, connected by the hypothesis with 
those of the semidiurnal curve. The times deducible from the 
observations were so irregular, that I supposed it impracticable to 
do more than this. Notwithstanding all these irregularities, it 
turns out that the laws of the phenomena for the times are deduci- 
ble from the results. The average values follow those for the 
semidiurnal curve at the proper intervals. It will be practicable, 
therefore, to resume the examination of this part of the subject, 
which I accordingly purpose to do. 


| 
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2. Semidiurnal Curve. 


The results in relatiou to the semidiurnal curve have exceeded 
my anticipations. The half-monthly inequality, both in height 
and time, is very well shown by the maximum ordinates deduced ; 
though the greatest value of the height is only 0-22 feet, and the 
irregularities in the separate observed high waters fall upon hours 
instead of minutes. In the following table, the maximum ordin- 
ates obtained by the method of groups are used, and the small 
correction for the difference between maximum and high water 
ordinates is omitted. ‘The latier contains time of moon’s transit 
corresponding to observed height; and the height computed from 
the formula given by Mr. Lubbock as resulting from Bernouilli’s 
theory, and the difference between observation and theory. 


TABLE No, XVI. 


Showing half-monthly inequality in height. 
Hours of 
ours of moon’s 
Observed height Cow puted height Diff of observed 
and computed 


993 — 003 
*196 -906 — -o16 
"199 "174 "0209 
"147 ‘131 ‘016 
-045 
"074 018 
"047 -056 "009 
‘O74 o87 ‘o13 
“113 “131 } o18 
“135 “174 ‘039 
+133 -206 | ‘o73 
+189 293 034 


The greatest difference between observed and computed heights 
is 0.073, and the least difference 0-003; and the mean, without 
regard to sine, is 0-026. Diagram No. 8 shows the observed and 
computed curves of half-monthly inequality of heights. The 
average interval corresponds to 2" 35™ of the moon’s transit ; 
which is therefore the zero poiut, or epoch of the half-monthly 
inequality in the interval. 

The interval corresponding to the moon’s 

h m h m 
transit at 3 30 is Ll 45 
“ for 9 30 “ 13 05 
Diff. is 1 2 
which, converted into arc, is 20°. 
Log tan 20° = log (A) = 9°56107; 
wae 
(A) = 0364; = 2°747; 
which is nearly the same as that obtained by Mr. Lubbock for Liv- 
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64 
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erpool. The difference between the greatest and least heights is 


(0:220—0-047) = 0°173 and E = QA) = 0-238: 
also the greatest height 0-°220=D+(E)x(1+A)=D-+ ‘325; and 
D=—0°10. 
m’ (0-07480) 1 m 1 
Since = = == 
m’ +-M (A) 65:06’ M 64-06 
For the half-monthly inequality of the intervals, we have 
(A)xsin 2 ¢ 0:364x sin2@ 
ang 2 y== —=- 
1+(A)xcos2m 1+0°364x cos2q’ 
and in the heights, 
h=—0°10+(E) x(A) cos (2y —2 ¢)+(E) cos 2 y 
= —9°10+0-087 x cos (2 y —2q¢)+0°238 x cos2 y. 

The following table contains the half-monthly inequality of 
times deduced from the observations, and computed from the for- 
mula for tang 2, and the comparison of observed and computed 
quantities. 

TABLE No. XVII. 


Showing differences between the results obtained from the observations and from formula. 


Mean from observation 12h. 35m 
0 
From tormula From observation. 
J h. ™ 
12 12 31 


12 12 


| 

2 52 
13 
} 17 
I 
43 


| 
| 


and — differences do not balance exactly. 

Diagram No. 9 shows the observed and computed results. The 
greatest and least heights correspond with the average interval, as 
they should do by Bernouilli’s theory. 

The average interval corresponds to 0" 23™ nearly, showing that 
transit E should be used instead of transit F. 


+ 
h m. ! m 
} ( 4 oO 0d 04 
I »3 19 | 
2 939 } Ir 19 40 
; {2 I 3 {5 | ok 
12 o3 ob 
} 12 24 ; | 
12 | 14 
9 | | of 
13 29 ro | 
| 13 5 | | | 
13 05 | O7 
13 05 22 | 
| 4+.74 —72 
12" 35™ not being the exact mean of the observed times, the + 
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Arr. XXXV.—Review of Researches on the Physical Geogra- 
phy of the Alps, in relation to the phenomena of Glaciers, to 
Geology, Meteorology, and the Geography of Plants ;* by 


Hermann and Apotex 


Tuts work is the result of investigations carried on in the Cen- 
tral Alps, and in which the authors were mutually engaged for 
several years. It is divisible into four chief parts:—1. Researches 
on Glaciers; 2. Geological Researches; 3. Meteorological Re- 
searches; and 4. Researches on Botany and the Geography of 
Plants. 

The first part gives the researches on the important physical 
phenomena of the great ice-masses of the glaciers in seven chap- 
ters; treating paiticularly of the characters and properties of ice, 
of the highest portion of glaciers |firn-meer|, of the topography 
of the glaciers, their structure, movement, oscillation, and waste. 
In the second, geological, part, we have five chapters, on the 
hypsometrical determinations of the Alps, on the formation of the 
valleys and the form of the mountain-chains in the Alps, on the 
geology of the Oetz valley and the Tauern, the formation and 
temperature of springs, the isogeothermal lines of the Alps, and 
on the alteration of the surface by erosion and weathering. The 
third part contains five chapters on meteorological phenomena; 
the ranges of temperature, atmospheric pressure and winds, moist- 
ure of the atmosphere, optical phenomena of the atmosphere, and 
the proportion of carbonic acid contained in it. In the fourth 
part, relating to botanical researches, the manifold connection of 
vegetation with climatal conditions is considered ; and the effect 
of altitude in limiting vegetation, the periodic phenomena of 
vegetation, the influence of altitude on the thickness of the an- 
nual rings in coniferous plants, and the peculiar conditions of the 
vegetation of the Upper Alps, in the Upper MGll district, are com- 
prised in four chapters. 

Among the numerous points of interest offered to the geologist 
in the chapters above enumerated, the glaciers, their formation, 
motion, and effects, have a high place. The memoir{ on the 
Physical Characters of Ice, by M. Hermann Schlagintweit, (pp. 
1-25,) shows that :—1. in their crystalline structure, glacier- and 
water-ice, under the alternate influence of heat and cold, resolve 
themselves into quite identical forms :—2. the air-bubbles enclosed 
in the ice especially participate in the formation of the crystals, 
and exert an influence on the form of all free surfaces :—3. the 


* Untersuchungen iiber die physikalische Geographie der Alpen, u.s. w. Leipsic. 
Imper. 8vc, pp. 600 With 71 wood-cuts and 18 lithographic plates and maps. 

¢ From the Quarterly Jour. Geel Soc., vii, part ii, 14. 

¢ Originally communicaced to Poggendorif’s Annal. Physik. u. Chem 
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distinctly ecrystaline formation reaches, with the exception of the 
blue bands, a maximum depth of three metres ; infiltration, how- 
ever, in irregularly distributed canals and capillary chinks pene- 
trates still deeper :—4. the air enclosed in the white ice amounts, 
on an average, to 6 per cent. of the whole volume of the mass :— 
5. the water of thawing ice absorbs air to saturation :—6. the air 
absorbed by the water is richer in oxygen than the atmosphere, 
whilst that freed from the melting ice (the portion not absorbed) 
is poorer in that respect :—7. the blue color of the depths in snow, 
glaciers, and ice does not arise from the reflection of the firma- 
ment above, but is the peculiar color of water in a fixed condition; 
in the mean it is identical with a mixture 74°9 per ceut. of Krem- 
ser-white [white-lead], 243 per cent. cobalt, and 08 per cent. of 
burnt ochre; being, therefore, always lighter than the blue of 
the atmosphere in the zenith for mid-latitudes:—8S. ice exhibits 
throughout the properties of a hard and even a dry body; and 
the interstitial movability [verschiebbarkeit] of the mass, recog- 
nized in a glacier from its structure and motion, appears to arise 
from the fine splintering of the ice, caused by the pressure of 
evormous masses and their friction against the underlying rock. 

The conclusions arrived at by M. Hermann Schlagintweit in 
the second chapter (pp. 26-47) in regard to the regions of granu- 
ular snow [Firn-regionen], and from his researches on snow, 
granular snow [Firn, or Névé], the passage of “ firn” into ice, 
&c., are:—I1. the extent of the field or sea of granular snow [firn- 
meer] is in general greater than that of the glacier belonging to 
it:—. the altitude of the lowest places where “ firn” is met with 
in the Alps sometimes does not exceed 2500 feet (French); but 
its existence is limited also by great elevation, since it becomes 
converted into the more icy masses [summit-ice, or Hoch-eis} 
at the height of more than 11,000 feet (French) :—3. the snow 
always becomes the more crystalline, and at the same time the 
more difficult to thaw, the older it is:—4. the region of the 
dust-snow avalanches [staublawinen] commences above the limits 
of the forests, and continues downwards only in some cases to 
the “montane region :’—®5. the marking of the “ firn-meer” by 
snow-disks [Schnee-radchen] is only superficial, but it shows that 
even slightly inclined firn-seas are composed of much smaller 
basins :—6. the “ firn” or névé is generaily laminated ; an annual 
layer is from 0-75 to | metre in depth :—7. with few exceptions, 
there are no glaciers on limestone; the most essential conditions 
for the formation of glaciers are wide basins and an underlying 
rock impenetrable to water. 

From the consideration of the general characters of ice and the 
different forms of the important snow and “ firn’’ beds that con- 
stitute the earliest conditions for the formation of glaciers, we are 
next led to the subject of the Topography of Glaciers proper. 
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The glaciers of the Alps are mostly assembled in extensive groups 
in the neighborhood of the most considerable elevations. Ac- 
cording to their extent and the regularity of their forms they have 
been divided into the first or second order of glaciers, or primary 
and secondary ; there is, however, a natural series of intermediate 
degrees. ‘Those glacier groups that lie on the declivities beside 
a larger one, constituting glaciers of the second order, as well as 
forming the sources of the larger glacier, have been also termed 
lateral giaciers. ‘The glaciers of the first order, on account of 
their extent and of the greater scale on which they exhibit ail 
the peculiar phenomena of glaciers, are more particularly adapted 
for special examination. MM. Schlagentweit have, therefore, for 
the most part confined themselves to a full topographical survey 
of such of the larger glaciers, as those of Pasterze, aud the Oetz 
valley ; giving only occasional details of the phenomena of the 
lateral glaciers, particularly those of the Oetz valley, as Vernagt, 
Hintereis, &c. In the third chapter (pp. 48-76) the authors pro- 
ceed to explain the details of the two elaborate charts of the above- 
mentioned larger glaciers, accompanying the volume, and the in- 
struments used in making their observations, and to treat of the 
general extent of glaciers. ‘The measurements of the Pasterze 
and of the Oetz-thal glaciers follow, with descriptions of their 
characters and external forms, illustrated with colored lithographic 
sketches and numerous wood-cuts, their sources, and moraines, 
and observations on single and compound glaciers, the origin of 
rock- and firn-moraines, &c. ‘The results arrived at are :—1. the 
formation of glaciers is a very general phenomenon in great 
mountains, and is not only brought about by certain conditions 
of temperature and atmospheric moisture, but also by the peculiar 
formation of the valleys:—2. the least mean inclination of a 
glacier is 3°; for glaciers of the first order 5° to 7° is the inclina- 
tion from their lower to their upper extremity, including their 
“firn-meer :’’—3. in an alpine valley occupied by a glacier, the 
following conditions obtain: the glacier proper—hard ice; the 
widely-extended “ firn-meer”—granular snow ; both are slightly 
inclined, and are intimately connected together. ‘The sides of 
the surrounding mountains are covered with summit-ice and 
summit-snow [Hocheis and Hornerschnee, forms peculiar to very 
great elevations], which are really separated from the “ firu-meer” 
by deep circular crevasses [‘‘ Bergschrunde” and “ Rimayes”] :-— 
4. every larger giacier has several sources, the separations of 
which are marked by superficial lines of stones (stone-moraines), 
or by extended deposits of masses of “ firn’’-ice. 

ln chapter iv, (pp. 77-101) M. H. Schlagintweit describes the 
Intimate Structure of Glaciers, noticing the arrangement of the 
lines aud bands on the surface and in the interior, also the dirt- 
bands, and the crevasses and ravines in the ice; and in the fifth 
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chapter (pp. 104-124) he enters upon the subject of the Motion 
of Glaciers, describing his method of observation, and giving 
tabular views of the rate of motion of the Pasterze, Hintereis, 
and Vernagt giaciers, with notices of the alterations of velocity; 
influence of temperature and effect of the weather; relative 
velocities in a diagonal and straight line; lateral movement; an- 
nual movement; motion of secondary glaciers and of “ firn”- 
masses ; and with remarks on the causes of the motion of gla- 
ciers, on the “sliding” theory ;* the theory of “ infiltration” or 
“ dilatation” ;+ the plasticity of glaciers; and the interstitial 
movability [verschiebbarkeit] of large masses of ice. It results 
from these observations, that :—1. in all glaciers the centre moves 
faster than the edges :—2. in the most regularly formed glaciers 
the rate of motion near the end is less than in the higher parts; 
but irregularities of the valley-bottom, depressions, or greater 
width of troughs, have considerable influence on the alterations 
of the velocity :—3. the maximum rate of motion occurs in the 
first summer months; the velocity in autumn in all glaciers is 
next to that of the mid-year :—4. a motion of 20—40 centimetres 
in twenty-four hours takes place locally in all extensive glaciers ; 
the absolute maximum hitherto obtained (by Prof. Forbes in 
the Glacier des Bois) amounts to 132 centim. a day :—5. the 
direction of the progressive movement usually agrees very nearly 
with the direction of the length of the glacier, yet also, from 
local conditions, lateral deviations either towards the side or the 
centre may take place :—6. the smaller (and all secondary) gla- 
ciers move more slowly than the larger ones, since the influence 
of the friction becomes more sensible, if the thickness of the ice 
be diminished :—7. the phenomena of glacier-motion appear to 
be connected with the movability of the integral parts [verschieb- 
barkeit] of the ice, and this arises from the fine splintering of the 
mass in consequence of its dryness, the enormous pressure, and 
the friction of the underlying rock-surface. ‘The rate of progress 
becomes essentially altered by the degree of the inclination of 
the underlying surface and by the vertical height-of the ice, to 
both of which conditions the retarding influence of the friction is 
more or less due :—8. heat or considerable atmospheric precipita- 
tions hasten the motion, since, by the infiltration of the thaw- or 
rain-water into the ice-cavities, the absolute weight of the glacier 
is increased :-——9. the rate of progressive movement is subject to 
considerable retardation from the friction of the ice on the sup 
porting surface ; the base, however, of the glacier is not usually 
ice-bound. 

Chapter vi,t (pp. 125-146) treats of the “Oscillation” of Gla- 
cters, that is, the alterations and fluctuations in the absolute bulk 


* Saussure. + Charpentier. 
¢ This and the following chapter are also by M. Hermann Schlagintweit. 
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of the glaciers,—1. dependent on fluctuations of temperature,— 
2. arising from accumulations of snow and the formation of mo- 
raines,—3. owing to the irregularity of the valley-bottoms, caus- 
ing irregular rates of progress in individual glaciers. The Wast- 
ing of Glaciers is noticed in the seventh chapter (pp. 147-159), 
and the conclusions arrived at from researches on the distribution 
and quantity of the water, the terminal cavities of glaciers, the 
influence of superficial thawing, the measure of the waste, and 
the repair of the waste, are:—1. the mass of ice becomes con- 
siderably diminished by thawing in the summer months; and the 
glacier-streams are fed in the winter by the continual supply from 
the gradual emptying of the canals and cavities in the ice :—2, 
the currents of air at the exits of the stream are the principal 
cause of the greater terminal cavities of the glaciers: their form- 
ation is favored by the presence of a second, contrary aperture :— 
3. small bodies strewed singly over the surface favor the wasting 
away, but heaped up together in greater masses they hinder it, 
causing thereby a considerable increase of bulk in their neighbor- 
hood :—4. the yearly amount of waste is in a great part repaired 
by the motion of the glacier, combined with its specific inclina- 
tion; at the same time local accumulations, arising from unequal 
movement, appear to have considerable influence in this respect. 

The geologicai division of the work commences with a chap- 
ter on Hypsometric Observations* on the Alps (pp. 163-197), 
written by MM. Schlagintweit conjointly. ‘Their method of de- 
termination and the several stations for corresponding observations 
are first noticed, and the authors who have established previous 
determinations are enumerated. ‘They then proceed to explain 
the elaborate Table of Altitudes that succeeds. ‘This Table com- 
prises 191 determinations in topographical arrangement, from 
which we extract some of the most important. 


Number of the Table. Meters. Altitude. Paris feet. 
[. Northern limestone Alps. 

20844 ...... 64168 


II. Central Alps. Tauern. 


40. “Firn-meer” of the Pasterze glacier on the 


§3. Johannishiitte (where MM. Schiagintweit re- 

sided some months), T5811 
105. Firn-line on the Leitergletscher, ......... are 8660°4 


* Determined partly by means of a siphon barometer, and partly by a hypsome- 
ter (thermo-barometer). 
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No. of the Table, Meters Altitude. Paria feet. 
108. Grossglockner, First Peak,+ 3926 120884 
109%, — —, Second Peak, 
116. Summit of the Rache 33659 ...... 103616 
117. Summit of the ‘ - 9829-2 
Central Alps. 

134. Vent, . 13 57914 
78 55082 
150. Wildspitze, 3732 114891 
151. Vernagt glacier, the lowest part of the,... 21000 64648 
Pass between the Eisack and Oetz Valleys 

170. Jaufenhaus, 6064-2 
177. Timbls 2527°¢ 
Southern Declivities. 

185. Sources of the Drau, ......... 

190. Miihlbach, 

The above is accompanied by an appendix on the Grossglock- 
ner Peaks. Some remarks upon, and a tabulated view of, the 
altitudes of twenty-eight of the most important of the Alpine 
summits conclude this chapter. 

Chapter ix, pp. 198-221, by M. Adolph Schlagintweit, on the 
Formation of Valleys and the Form of the Mountain-chains of 
the Alps, succeeds. In following out our special researches, says 
the author, on the above-mentioned subjects, it has always been 
our endeavor to derive therefrom some clue to the causes of the 
external forms of the valleys and mountains. These researches, 
therefore, were of twofold importance, both in a geological point 
of view, and with respect to other branches of physics. The 
temperature, vegetation, and the whole climate of a mountain- 
district are intimately connected therewith, whether it consists of 
a moderately elevated plateau, intersected by a few narrow val- 
leys, or whether, as in the case of the Alps, it forms a series of 
narrrow, lofty, barren summits, between which expanded valleys 
pass in all directions. 

Valleys have been sometimes regarded as almost exclusively 
the effect of vehement floods and torrents; but in later times 
causes more complicated and connected with the stratigraphical 
disposition of the district have been sought for. Bouguet and 
Buffon believed that in most valleys the salient angles of one 
side corresponded with the re-entrant angles of the opposite de- 
clivity of the valley, and that all valleys have their origin in the 
serpentine windings of submarine currents; whilst by Pallas, 
Saussure, and Werner, diluvial floods, and erosion by streams 


4 Of the method of rec Kk: ming used ~ the authors in determining hei ights, an ex- 
ample (that of the Grossglockne: sr) is given at page 166. The notices of the Gross- 
glockner and the neighboring heights were originally communicated to Haidinger’s 
Jahrbuch d. d. K. K. Geologischen Reichstanstalt, 1850, p. 125. 


On the Physical Geography of the Alps. 365 


of the formation of valleys.* A local influence was also ascribed 
to a partial overturning and breaking up of the stratat We 
must regard as erroneous the opinions, that the manifold forms 
of valleys can be comprised in one point of view, and that re- 
duced, with few modifications to one cause. One easily under- 
stands how the great valleys excavated by rivers continually 
eroding strata more or less soft and destructible are distinguishable 
from the ramifying valleys of elevated districts, which are some- 
times widened out into basins and sometimes struggle through 
narrow ravines. In the latter, mountain masses of ever varying 
profile rise on both sides many thousand feet high, whilst in the 
former case, above the slopes on either side, we meet with nearly 
horizontal plateaux, but slightly raised above the valleys. 

In the Alps, on account of the vast mass of the mountains and 
the various inclinations and summits, it becomes very difficult to 
distinguish definite “groups” and their laws. Vegetation, also, 
and culture, and especially the products of weathering, obscure 
the original form of the district. ‘To correct the errors arising 
from hence it is highly desirable to examine these valleys at in- 
tervals more or less extended, as we were enabled to do in the 
Tauern Alps and in the Oetz Valley. 

The following researches have especial reference to the crys- 
talline slates of the Upper Alps; we did not, however, omit to 
study the characteristic phenomena of the limestone Alps. And 
in this we have sought, by our determinations of height, by the 
comparison of inclinations, and by the execution of numerous 
profiles, to preserve assured data which may serve to give accu- 
rate and well-defined ideas of the characteristic forms. Such 
special researches are not without value for the general questions 
of geology. L. von Buch, in his well-known “ Researches on 
Granite and Gneiss,” has shown how intimately their external 
forms are connected with the most important processes that have 
taken place at their appearance on the earth’s surface. 

Basin-shaped Valleys in the Alps.—In considering the char- 
acteristic forms of the Alpine valleys, much importance is to be 
attached to their upper extremities. Here are found peculiar ba- 
sin-like cavities, which are sometimes occupied by the great Firn- 
meers, so essential to the existence of glaciers. Such a cavity is 
known as a “ Mulde” (basin) or “Circus,” in French Cirque (de 
névé); in many parts of the German Alps it is termed a “ Kahr.” 
The great bodies of ice and névé of the glaciers, by the covering 
up of slight inequalities, are well qualified to exhibit more clearly 
the character of these circular cavities; and only interfere with 


* Compare Voigt on the Formation of Valleys, 1791. 
+ D’Aubuisson, Traité de Géognusie, i, 1819 
t Abhand. d. Acad. Berlin far 1842. 

Srconp Serres, Vol. XIV, No. 42.-—Nov., 1852. 47 
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the general features so far as to cause the crests surrounding the 
basins to appear as naked mountains of snow and ice, while by 
closer examination they are found to be regular reck-ridges. 
These differ considerably in relative elevation ; particularly in 
the hindmost, highest parts, it is often so slight, that only some 
grotesque, jagged pinnacles form the boundary of the basin; 
their base is for the most part hidden by the “ firn,” but their 
outline is more or less recognizable by means of the bedding of 
the “firm” and the direction of its crevasses. We have also, at 
rather lower altitudes, altogether similar forms not covered by 
snow, which may be compared with them. ‘They are pretty 
clearly distinguishable from the peculiar ‘‘ Kessel-’ [cauldron-like] 
valleys, in which the lines of inclination must converge towards 
a central point. In the Alpine basins | Mulden] there is evidently 
a decided inclination towards the middle in the direction of the 
transverse axis of the two sides; and we can trace more or less 
clearly a kind of central axis downward throughout the whole 
basin. ‘These lines, however, together with the whole basin, 
have a very constant inclination towards its front entrance. In 
consequence of the bottom of the valley not being itself hori- 
zontal, it happens that on many maps the true form of these val- 
leys can scarcely be recognized, since the far greater slope of 
the wails is not sufficiently distinguished from the more gentle 
inclination of the basin itself. The extent of these basins is 
very considerable ; the largest, among which the firnmeers are 
especially to be remarked, attain to half a square mile [German] 
and more. 

Behind and at the sides they are enclosed by crests that sur- 
round them in the form of the segment of a circle, subject of 
course to much irregularity. Forwards they pass into narrow, 
extended valleys; the transition being either gradual, or, as in 
most cases, rather sudden. ‘T'his narrow valley or dell [Thalenge] 
opens into a second open basin, having very often a breadth of 
2000 to 3000 feet [French]. This continual succession of wide 
basins and narrow dells is very conspicuous in all the transverse 
valleys of the Alps, and has already been noticed in the valleys 
of the Aar, Linth, Reuss, Gastein, &c., by Saussure, L. von Buch, 
Escher, Studer, and others. Similar basins and circus-valleys 
are found in all the Alpine ranges, and in the Pyrenees, the Jura, 
and other mountains, and they have been noticed by Hutton and 
Playfair in England ; their examination, therefore, must have a 
very general interest. 

Transverse Valleys.—Fully to exemplify these phenomena 
the author gives a copious detailed account of the following 
cross-valleys:—1. The Oetzthal, with its seven basins, illustrated 
by a woodcut profile. 'T'his is described (p. 201) as opening into 
the longitudinal valley of the Inn, five or six miles [German] 


i 

\ 
i} 


On the Physical Geography of the Alps. 367 


above Inspruck, by a narrow gap in the mica-schist mountains of 
the right bank. The great volume of the water of the Oetz 
alone shows that there exists an extensive valley behind this nar- 
row cleft. ‘The valley is composed of a series of great basins; 
the mountains, retreating mostly on both sides and less frequently 
merely on one side, enclose wide level valley-bottoms. These 
basins are connected in two ways; either, from a sudden subsi- 
dence or depression of the floor of the valley, a high precipice 
divides them, or there occurs a longer interruption by means of 
aravine. ‘The last is here more common, whilst we find the 
sudden depressions more developed in the Tauern Alps. 2. The 
Molithal and its three basins, with a profile; and 3. The Fusch- 
thal, with its three basins. The interesting basins of the Gas- 
tein, noticed by Von Buch, are also described (p. 207). 

Longitudinal Valleys.—T hese long-valleys are very numerous 
in the Alps, and possess a similar alternation of basins and ravines 
as that so constant in the trausverse valleys. ‘his character 
however suffers certain modifications, owing to the great longi- 
tudinal extension and the less height and inclination of the former. 
Special examples of their most important phenomena are given 
in detailed descriptions of the longitudinal valleys of the Drau 
and Rienz, which, properly speaking, form one great valley (the 
Pusterthal ) dividing the long chain of the crystalline slates in the 
Tauern Alps from the southern limestone Alps. 

In the Alps it is sometimes rather difficult to define the charac- 
teristics of a longitudinal valley. It would be a great mistake to 
expect that these valleys must always run parallel to the chief 
longitudinal axis of the Alps from west to east. Under no other 
circumstances can we so easily perceive that the Alps are com- 
posed of a series of “groups” [Gruppen, massifs], and not of 
parallel lines. ‘The long valleys enclose these “groups” and 
hence take very various directions. We find them, therefore, 
stretching sometimes from north to south, as the two arms of the 
Etsch Valley, and many others. 

They are for the most part reducible to two divisions. ‘The 
one set are characterized by a stronger inclination and by the 
alternation of great flat basins with dells, often very long and 
narrow, and, as in the cross-valleys, having a greater fall than that 
of the basins. The upper extremity of the valleys varies con- 
siderably. They may, indeed, as in the transverse valleys, take 
their rise on high crests; generally, however, this is not the case. 
These longitudinal valleys must on the whole be considered as 
deep depressions around the lofty mountain groups. Their upper 
extremities, therefore, lie for the most part deeper than those of 
the transverse valleys. ‘The water-shed between two long val- 
leys is sometimes formed by a broad tract, which is enclosed by 
high mountains and slopes gently on two opposite sides, as is so 


y 
in 
€ 
ir 
of 
t 
y 


368 On the Physical Geography of the Alps. 


clearly the case in the Pusterthal or on the Brenner. Sometimes, 
however, the two sides have very different inclinations ; this hap- 
pens especially with those branches that pass to the south, since 
the fall is here always more considerable. A fine example of this 
occurs in the valley of the Inn, the unusually broad plateau of 
which, at the Maloja Pass, descends towards the south with steep 
precipices. 

Longitudinal valleys of the second division commence as soon 
as they descend to a certain height and pass as broad depressions 
between parallel mountain-chains, which very often belong to 
different geological formations. The fall then becomes trifling; 
the valley-bottoms are filled with beds of gravel; they are always 
broad, and often of great longitudinal extent, and are almost 
entirely free from any alteration of its character, there being a 
discontinuance of the basins and terrace-like sinkings. The di- 
rection of the valley also is less subject to variation. When, 
however, the direction is changed, ravines, or narrow passes, 
“ Klausen,” often occur which are overlooked by ancient fortifi- 
cations, and have attained historic celebrity ; in these cases the 
longitudinal valleys form the most important roads through the 
Aips. Such narrow passes are frequently found when the vaileys 
leave the Alpine districts and descend towards the northern or 
southern plains, as in the case of the Porta Westphalica. In 
comparing the longitudinal and the transverse valleys, we find 
that the mean inclination of the former is less, both on the whole 
and at particular parts. The basins of the former are larger and 
more level, their valley-bottoms broader, and their upper ends 
attain by no means such an absolute altitude as those of the lat- 
ter. In both, however, the mean inclination increases in the 
highest portion and is greatest in the ravines (intervening dells). 

Secondary transverse Valleys.—Besides the long and the cross- 
valleys, before meutioned, there is an extensive series of smaller 
valleys. Their proportion to the former appears also to be im- 
portant, and to be very various in different districts. In a district 
where plateaux predominate, and which is intersected only by a 
few valleys, these lateral valleys are but few and of a trifling ex- 
tent. In the Alps, however, they are very numerous and have 
manifold peculiarities. A description of these, and of the Valleys 
of the Limestone Alps, succeeds. 

forms of the Mountain-chains (p. 215).—The division of the 
Alps into the “ groups” [massifs], previously referred to, appears 
to be far more regular, both in an orographical and a geognostical 
point of view, than the condition of long parallel chains, which 
Ebel sought to trace throughout the Alps. Studer in particular 
has closely investigated many of these different “groups” and 
their combinations. He finds, particularly in the larger “ groups” 
of the crystalline slates of the Central Alps, that two chief in- 
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clinations are distinguishable ; at their borders a series of greater 
mountains occur, which indicate the line of highest mean eleva- 
tion. Both of these declivities are usually intersected by large 
transverse valleys, parallel to one another and at right angles to 
the iine of the greatest altitude. On both of the other extremi- 
ties also of the “ groups” are still smaller transverse valleys. Only 
ina few of the “groups” does an entirely regular arrangement of 
the valleys e-cur; since frequently, sometimes the one, and some- 
times the other system of cross-valleys preponderates. It is worthy 
of remark, that when the longitudinal axes of such “groups” 
extend from west to east, their slope to the south is for the most 
part unusually steep, while to the north it is but gradual. This 
is a repetition of the law that we found to obtain generally in the 
Alps; and as the northern plain clearly lies higher than the south- 
ern plain (of the Po), so also the longitudinal valleys in the south 
surround such “ groups” at lower altitudes, than those which sur- 
round them in the north. Other features of the mountain-chains, 
resulting from the transverse valleys, are also described, with ob- 
servations on the mean height of the passes, crests, and summits. 

Mountains and Summits (p. 217).—The mountains of the Alps 
are not great isolated cones; they rather form portions of definite 
ridges, above the mean height of which some of the cones emi- 
nenily rise. It is only in their neighborhood that we can form a 
correct idea of this condition. Viewed from out of the deep val- 
leys, many of the mountains appear as vast independent pyra- 
mids; while, if we stand over against them on higher ground, 
this error is easily corrected, and we perceive that they are only 
portions of a long crest. Only at the extremities of a ridge are 
the mountains seen to stand out independently. 

In the limestone ranges the forms of the mountains are some- 
what different, since here the lower portions very often have steep 
precipices to an extent that seldom occurs in the crystalline slates. 
At the rear of these precipices are level spaces, above which the 
summits rise with only gradual ascent. 

On the contours of the highest peaks, weathering and erosion 
by hydrometric operations certainly exercise considerable infiu- 
ence. Hence those horns and peaks rising from the narrow crests, 
and which particularly characterize the Central Alps. We must, 
however, distinguish the indentations of the ridges thus effected 
from the great independent peaks that often rise more than 1000 
feet (French) above the surrounding parts. The latter are, in all 
probability, connected with the original formation of the moun- 
tain, and not resulting from the disintegrating of the atmosphere ; 
for, if weathering and the rain have had the power to remove 
extensive beds of hard rock from around an isolated peak, the 
latter itself ought also to have entirely disappeared long since, as 
it offers for these operations a proportionally far greater surface 
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than aridge. Although the limestone mountains are in general 
less peaked, in comparison, yet, on account of their destructibility, 
and by the removal! of the softer materials, gypsum and clay, they 
sometimes assume very curious forms. Their pinnacles (needles, 
teeth ), owing to the continual disintegration, fall in great masses, 
and cause the devastation so much dreaded in their vicinity.* 

In treating of the Causes of the present forms of the Valleys 
and Mountain-chains, it is stated, that both erosion by means of 
rivers and the disintegrating effects of the atmosphere and its pre- 
cipitations, can be considered as having only subordinate influ- 
ence on the formation of the Alpine districts. How (it is asked) 
is it possible for erosion to have effected such equal declivities, 
not only of the valleys, but also of the mountain ranges, and 
such a frequent regularity in the distribution of elevations? How 
could it be possible for an Alpine valley to be excavated by such 
means from the summit of Mont Blanc down to the depth of 
3000 feet (French) ? 

With regard to the sudden expansion of the basins, character- 
izing the transverse valleys of the Alps, it is stated (p. 200), that 
this could not have been ihe result of violent outbursts of water ; 
it not being possible for water to have collected in great masses 
where no dam was present to restrain it; and, if a dam had once 
existed, it could only have been cut through by a deep gap, and 
not removed entirely, without a trace being left through its whole 
extent. And at page 207, in considering how far great local col- 
lections of water may have been concerned in the formation of 
these valleys, the author observes, that were their figure due to 
this form of aqueous agency, they must be regarded as cauldron- 
shaped cavities, that gradually became filled with débris, and now 
offer levelled surfaces. But this view is decidedly opposed not 
only by the fact of the very frequent protrusion of the underly- 
ing rock, but by the usual occurrence of the rock-surface at the 
slight depth of 10-12 feet (French) beneath the superficial gravel. 
That the basin- or trough-like forms especially, that is, the re- 
treating of the sides of the valley on both sides, cannot have been 
effected by the presence of a lake, is sufficiently clear. We 
should otherwise confound the effect with the cause. The ques- 
tion, whether collections of water have generally occupied these 
cavities, is easily answered in most cases. We usually find here 
smaller gravel-beds, that by their equal distribution are decidedly 
shown to have been deposited in standing waters. The inequali- 
ties of the valley-bottoms may, indeed, in many cases be suflicient 
cause for this; but sometimes (for example, near Lengenfeid) the 
form of the ravine immediately following, and the depth of the 
erosion of the river-channel, show that here a stopping of the 


* A notable example occurs in the case of the Diablerets near Bex. 
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water-course had taken place. At all events, this kind of aqueous 
operation was only subordinate, and more deeply lying causes for 
the forms of these cavities must be sought for in the configura- 
tion of the whole district, and in the original mode of the forma- 
tion of the valleys. ‘This is the more evident when we consider 
that many such basins are separated by precipitous depressions 
only, similar to terrace-like declivities, where there has been a 
perfect absence of any dams for the collection or restraint of water. 

In the longitudinal valleys, on reaching which the Alpine 
streams have already lost much of their force, considerable beds 
of gravel occur (p. 212), which have been cut through by the 
rivers. Here again river-erosion always appears of slight impor- 
tance in relation to the extent of these valleys. At the terminal 
gap-like openings of these valleys the eroding power of the streams 
is abundantly perceptible ; but we can scarcely dare to attribute 
the cutting through of these rocks to such a cause. The signs 
of erosion reach at the highest to some 100 feet {French), whilst 
the rock-walls are many thousand feet high. It is remarked (p. 
219), that the distinguished observers, L. von Buch, EF. Hoffmann, 
0. d’Halloy, E. de Beaumont, Thurmann, B. Studer, and others, 
have indeed proved in different regions of the earth, that the 
formation of valleys is not effected by casual erosion, but is most 
intimately connected with the causes that gave rise to the general 
configuration of a district. In relation to this are especially to 
be regarded the manifold windings of valleys, the great change 
in their direction and extent; whereas in mere erosion, water 
would have taken the shortest and straightest passage. It fre- 
quently happens also that a valley cuts through a lofty mountain 
crest; whilst, on the other hand, running water would have taken 
an easier, and frequently already opened, course to one side. Hoff- 
mann has proved this particularly by the well-known Porta West- 
phalica in the Weserthal; Omalius d’Halloy cites very similar 
phenomena in the course of the Rhone. 

The author considers, therefore, that although running water 
and atmospheric influences etfect important changes in the earth’s 
surface,* yet these operations have not been sufficient to give rise 
to the extensive series of Alpine valleys. 

The real causes of the origin of these valleys appear to lie in 
a series of successive elevations, associated with certain sinkings. 
The great basins found at the extremities of the valleys and in 
their wider developments, and repeated on a smaller scale on the 
declivities of the mountains, seem especia!ly to point to a retreat 
or withdrawal |[zuriickweichen| of the masses. We ought here 
to observe, that the study of the valley-formation of the Alps can 

* A series of observations on erosion and weathering is given in chapter xii, of 


this work. 
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only be well followed out, in proportion as the general upeast of 
the strata approaches the perpendicular. For the strata often 
preserve over large tracts the same strike and dip, and are fre- 
quently cut through by a series of valleys without suffering any 
change. One might expect that in the great basin-like depres- 
sions the inclination of the strata would be in some degree altered. 
Still we must consider that the uprise or tilting of the strata is 
unusually steep in the Alps; a partial withdrawal, therefore, may 
happen without any very striking disturbance of the inclination 
and the succession of strata, and is far more possible than under 
the conditions of horizontal stratification. Occasionally only are 
we led to notice very striking disturbance of the stratification, 
particularly in the limestone Alps, and there indeed, where the 
greatest irregularity of the valley-bottoms has been effected by 
the deep depressions that even yet are occupied by the Alpine 
lakes. ‘These are confined chiefly to the north and south dis- 
tricts, and are altogether wanting in the central parts, where crys- 
talline slates abound and where the elevation is most regular. 
Chapter x. (pp. 222-234) contains M. Adolph Schlagintweit’s 
observations on the Geological formation of the Oetz Valley and 
the Tauern Range. In speaking of the Alps generally, the au- 
thor observes that crystalline slates, mica-schist, gneiss, and gran- 
ite, are widely distributed, and wiih great regularity, throughout 
the Alps, stretching from the Maritime Alps, in important moun- 
tain-“ groups,” to Mont Blanc, and continuing on to the eastern 
extremity of the Alps, where they suddenly disappear beneath 
the tertiary formations. The constituent rocks are very various. 
Gneiss and mica-schist predominate, with manifold modifications ; 
granite occurs but sparely, and mostly in isolated masses on the 
southern declivities of the Alps, in company with red porphyry 
and melaphyre. After some observations on the connection of 
geological formations with orographical conditions, and enu- 
meration of treatises on the structure of the Alps in general, and 
of the Oetz Valley in particular, our author proceeds to give in 
detail the geological constitution of the Oetz-thal “ group ;’’ pre- 
mising, that the great regularity of elevation over so considerable 
an area, and the pretty equal distribution of the formations, are 
here very remarkable. In this extensive district no true granite 
is found. Gneiss, hornblende rock, and mica-slate are the most 
prevalent rocks ; amongst these the last preponderates in extent, 
and indeed of itself composes the highest parts. Besides these, 
at the boundaries of the mountain-“ group” there are some nar- 
row ridges of grauwacke-like rocks of red sandstone and clay- 
slates; and at the northern limit towards the valley of the Inn 
there are tracts of limestone. The latter reach to inconsiderable 
heights only, and evidently belong to the great limestone ranges 
in the north, separared by the Inn valley. op hese, together with 
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the small beds of calc-tuff, often compose low terraces, behind 
which the crystalline rocks rise with steep ascents. Within the 
district under notice occur some isolated masses of limestone of 
considerable interest. Masses of gneiss, hornblende rock, and 
mica-schist, of different widths, form some not always very dis- 
tinct radiating groups, similar to such as are so frequently seen in 
the crystalline slates of the Western Alps. Detailed accounts of 
these rocks succeed; after which we have the geology of the 
Tauern Alps in the Upper Moll district, preceded by a list of the 
geological authors who have treated of this Alpine “ group” (p. 
228). 

The Tauern are a lofty chain of crystalline rocks, forming a 
part of the Rhetian Alps. Especially in the north of this range 
the Alps exhibit a great regularity, for here there succeeds a dis- 
trict of tolerably developed transition rocks, whereon the vast 
range of the northern limestone Alps in Salzburg and Bavaria are 
elevated. 

The composition of this extensive “ group” is somewhat vari- 
ous. Gneiss and mica-schists predominate ; between these rocks 
occur great masses of chlorite slates, of hornblende rock, of cal- 
careous schists, and of calcareous mica-schists. Granite also and 
isolated patches of serpentine are found at many points. The 
geological characters of this district follow in considerable detail. 

M. Adolph Schlagintweit, in chapter xi.* (pp. 235-273 , dwells 
upon the Formation of Springs and their different Temperatures, 
and on the Geothermal conditions of different Alpine districts. 
He finds that:—l1. In using the springs for the determination of 
the local temperatures of the earth, it is indispensable that, in 
arriving at comparable results, we direct our attention to the geo- 
logical formations and local conditions, ou which the nature of 
the origin of springs is necessarily dependent ;—2. The origin of 
springs is not only connected with the mode of stratification, but 
also, and that most intimately, with the general character of the 
rock fermation ;—3. The fissures and porosity of limestone give 
rise to important differences in the conditions attendant on this 
rock and on crystalline schists. In limestone the springs are rare, 
copious, and, coming through this rock from the higher districts, 
often issne with a much lower temperature than usually found in 
springs flowing out at such a level ;—4. The altitude at which 
the last springs can occur depends on the general elevation of the 
mountain-mass; their distance from the mean altitude of the 
summits and crests is greater in limestone ranges than in those of 
crystalline schists of equal height. In Alpine ranges of similar 
geological formations this distance becomes far greater when they 
rise far above 90U0 feet (Freuch), where, owing to the formation 


* Originally communicated to Poggendorf’s Annal. der Physik u. Chemie. 
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of steep precipices and summits, and of massive snow-beds and 
glaciers, the depression of the limit of springs is, comparatively, 
very considerable ;—5. The diminution of the temperature in 
proportion to the altitude does not take place in an equal arith- 
metical or geometrical progression. In the valleys it progresses 
more slowly than at the declivities and summits; and ceteris 
paribus advances more rapidly at higher elevations ;—6. Almost 
the same temperature is found at the limits of the growth of trees 
in the different Alpine ranges, although the altitude of this limit 
may itself somewhat vary. We may take 3°5° C. as the mean 
temperature. Immediately above the limit of arboreal growth we 
remark the most sudden diminution of the ground-temperature, 
and the most marked differences between the various springs ;— 
7. The springs in valleys are, at equal heights, warmer than those 
on the declivities and summits, and this is strikingly perceptible 
in the higher regions. In like manner, owing to the greater radi- 
ation from isolated rock-masses, a reinarkable depression of the 
ground-temperature takes place in the limestone Alps on the free 
declivities towards the north ;—8. The minimum temperature of 
the highest springs in the Alps appears to be 0°8° C. ;—9. The 
height of the mountain-ranges has considerable influence on the 
ground-temperature. We find at equal altitudes above the sea- 
level the warmer springs where the mean elevation is greater ; the 
isogeothermal lines are thereby subjected to curvatures analogous 
to those of the lines of elevation in the district. 'These curva- 
tures are shown in a diagram representing a section of the Alps. 
The numerical results of the numerous observations (given in a 
tabulated form at pp. 269-273), made with reference to the tem- 
perature of the Alpine springs and the isogeothermal conditions 
of these mountains, are expressed in the accompanying table (see 
next page). 

The Changes effected on the earth’s surface by Erosion and 
Weathering are considered by M. Adolph Schlagintweit, in the 
twelfth chapter (pp. 274-316). The hydrographical conditions 
of the Alps are first insisted upon. The mass and annual distri- 
bution of the Alpine waters is noticed, also the determinations of 
the quantity of water flowing from glaciers, illustrated by a table. 
The temperatures of the Alpine lakes, springs, brooks, and rivers, 
the rapidity of flowing water, with a table, and the powers of 
susperision and solution exercised by the waters of the Alps, also 
accompanied by tables, are copiously treated of. With regard to 
the quantity of matter suspended in water, there is considerable 
variation in different seasons of the year, and the quantity is 
always considerably increased by heavy rains and falls of snow. 
It is important to notice the great quantity of matter suspended 
by glacier-streams. This is occasioned by the water, produced 
by the thawing of the surface, having no definite channel at the 
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bottom of the glacier, and forming a great number of little streams 
that deposit a quantity of finely triturated rock-substance between 
the ice and the underlying surface. By the friction of this sand 
and the ice on the floor beneath, fresh detrited material is always 
being produced for the brooks. 
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According to Dollfuss the water of the Aar near its exit from the 
glacier contains 142 grammes of suspended matter in acubic metre. 

Besides detrital matter held in suspension, water in every in- 
Stance contains certain constituents that have been dissoived by 
it. These are very various, both quantitatively and qualitatively, 
in the different rivers, and are connected with the general geog- 
nostical conditions of the different districts. The glaciers in high 
regions are of course far poorer in soluble matters than the Rhine 
and Aar. ‘The substance most abundantly held in solution is 
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carbonate of lime. A quantitative examination of the waters of 
two Alpine streams, made by M. Adolph Schlagintweit, is here 


given. 
1. The Moll at Heiligenblut. 2. The Oetz at Vent. 
378000 grammes of the 29000 grammes of the 
water ev aporated, water evaporated. 
Carbonate of lime, 3182 013044 
Carbonate of mawnesia, ........ 01334 44 
Silica, 
Chlorid of potassium 001256 
Chlorid of sodium, 
Oxyd of iron, 
Manganese, 22 traces. 
Sulphates 
Sand in suspension 
O'9S882 1°02230 


Although both of these rivers rise in the crystalline slate range, 
and resemble each other in the mass of the substances held in 
solution, yet the above analyses show important differences in the 
individual constituents. ‘This is particularly the case with the 
carbonate of lime and carbonate of magnesia; the larger propor- 
tion of these in analysis No. 1, is due to the general distribution 
of carbonate of lime in all the rocks of the Upper MOll district, 
the composition and stratigraphical conditions of which are refer- 
red to in chapter x; whilst in the Oetz Valley only a few, quite 
isolated limestone masses occur. On the other hand, the greater 
proportion of oxyd of iron is present in analysis No. 2; aud this 
is always an important product of weathering. ‘The greater pro- 
portion of calcareous matter in the Mdll district is of much interest 
with respect to the series of observations on Alpine vegetation, 
given by the author in a subsequent chapter of this work. 

The history of the hydrographical phenomena of the Alps is 
succeeded by observations on Erosion, having reference to the 
present e ‘fects of rivers as eroding agents, and their relation to the 
formation of valleys in general; the sudden emptying of large 
reservoirs of water; notices of the course of the great flood (from 
the bursting of the Veruagt Lake) in the year 1848, with a table, 
showing the remarkable differences between the time required 
for the passage through the valley of the great bulk of the flood- 
water from place to place, and the usual rate of the river-water 
passing the same places; the influence of valley-basins on the 
course of great bodies of water (as seen in the table above refer- 
red to); the transport of blocks and shingles ; and the collecting 
of the water of the Alpine lakes. 

The subject of Weathering, or the mechanical disintegration 
and chemical decomposition of rocks by meaus of the atmosphere 
and its precipitations, succeeds, and demands notices of the phys- 
ical properties of the earth and its composition, of the uature and 
properties of humus, and of the influence of vegetation on the 
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formation of the earth; of the influence of glaciers on the de- 
struction of rocky materials, the formation of sand, the transport 
of shingle, land- and mountain-slips, and the movement of great 
masses of débris. 

The results arrived at from the study of these and other nu- 
merous allied and subordinate subjects, connected with aqueous 
and atmospheric erosive agencies, appear to be:—1. The influ- 
ence of the masses of “ firn” and glaciers in the Alpine streams 
is not confined to the increase, but extends also to the various 
distribution of the water:—2. Ata certain depth all the larger 
lakes have nearly constant temperatures, connected with the maxi- 
mum density of the water: the vertical distance of this stratum 
from the surface varies according to the mass of the water, the 
form of the lake-basin, and the season of the year:—3. The ve- 
locity of the mountain streams in comparison with the rivers of 
the plains, is not in the same mass greater than their inclination, 
while their mass is considerably less:—4. A maximum velocity 
in the regular course of many rivers in transverse valleys is fre- 
quently between 7 and 11 Paris feet per second. Their velocity, 
however, is at other places so considerable, that they have always 
force sufficient to move small shingle :—5. ‘The quantity of mat- 
ter held in suspension in glacier-brooks and all Alpine streams is 
usually very great, and exceedingly increases their eroding power: 
—6. By erosive action the bed of a river may be very deeply ex- 
cavated in the hard rock: such channels reach their utmost de- 
velopment in the more inclined ravines; they remain, however, 
confined to the vailey-bottom, and have no important influence 
on the formation of the ravine itself:—7. The sudden evacuation 
of vast reservoirs of water participates very considerably in the 
phenomena of erosion and transport of rocks. Owing to the ve- 
locity and power of these floods, it results that the volume of 
rushing water is far surpassed by the mass of rocky material 
washed down and deposited about at different places:—8. The 
formation of earthy detrital matter [Erdkrume] by mechanical 
disintegration aud chemical decomposition of rocks, proceeds 
rapidly at the highest summits. Its accumulation, however, and 
the covering up of the neighboring flat areas, are prevented by 
the steep deciivities and the isolated situation of such points :— 
9. Vegetation is always highly essential for the fixing of earthy 
matter on the inclined sides of mountains; hence, at great heights, 
and in the absence of the growth of grass, the occurrence of hu- 
mus, even on slightly inclined spots, is but very occasional and 
isolated :—10. In the Alps, particularly in the case of the crys- 
talline slate rocks, the composition of the earth and its physical 
properties are very favorable to vegetation. Its proportion of 
humus is very considerable, even at great altitudes: —11. The 
glaciers not only aid in producing superficial changes by the 
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transport of their moraine-masses, but also by giving rise to an 
immense quantity of fine sand, which can usually be carried far 
away by the rivers :—and lastly, 12. That the loosening of great 
masses of rock by the weather and water cause vast land- and 
mountain-slips ; and the streams traversing the bottoms of the lon- 
gitudinal valieys, owing to these fan-shaped, wide-spread masses 
of rubbish, are subject to frequent and considerable variations in 
their course. 

In concluding this notice, we must mention that in the suc- 
ceeding chapters, forming the 3rd and 4th Divisions of the work, 
several points closely connected with geognosy occur ; especially 
on the comparison of the isothermal lines of the air ‘with those 
of the earth, in chap. xiii, and on the connection of vegetation 
with geological conditions, in chap. xxi. 


Art. XXXVI.—On the Reproduction and supposed E'ristence 
of Serual Organs in the Higher Cryptogamous Plants ; by 
Artuour Henrrey, F’.L.S.* 


Havinc been prevented by the pressure of other engagements 
from complying with the request which the Association did me 
the honor to make last year, that I should assist Prof. Lindley 
and Dr. Lankester in preparing a Report on Vegetable Physiology, 
I venture to present a fragmentary contribution on the subject, 
relating to a branch of the science to which my attention has 
been recently strongly attracted, in the pursuit of my own inves- 
tigations. I was the more induced to devote the short time at 
my disposal to drawing up a summary of the state of knowledge 
of the reproduction of the higher flowerless Apu by the import- 
ance of the discoveries which have recently been made in this 
department, tending completely to change the general views 
which have hitherto been entertained by most botanists as to the 
extent to which sexuality exists in the vegetable kingdom, and in 
connection with other new facts relating to the Thallophytes, to 
indicate that the existence of two sexes is universal. 

Under the name of the higher Flowerless Plants, I include all 
those classes which are distinguished on the one hand from the 
Thallophytes or Cellular plants by the presence of a distinct stem 
bearing leaves, and on the other from the Monocotyledons and 
Dicotyledons by the absence of the organs constituting a true 
flower; they are, the Hepatice, Musci, Equisetace, Filices, Ly- 
copodiacex, [soétacee, and Marsileacee or Rhizocarpee. 

On no subject has more discussion been maintained than on the 
existence of sexes among the Cryptogamous families. The dis- 


* From the Report of the British Assoc. for the Advancement of Science for 1851. 
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covery of the two kinds of organs, the antheridia and pistillidia, 
in the Mosses and Hepatic, and of the peculiar organs contain- 
ing analogous spiral filaments in the Characee, were for a long 
time the chief facts brought forward by those who supported the 
sexual hypothesis; and in the endeavor to carry out the view 
into the other tribes, a similar nature to that of the antheridia 
was attributed to most varied structures in the ferns and other 
plants. ‘These attempts to find distinct sexual organs were in 
some instances pursued with so little judgment, that the opinion 
had of late years fallen in some degree mto discredit, and two 
circumstances contributed still further to strengthen the doubts 
which were entertained. The first was the exact analogy, pointed 
out by Prof. von Mohl, between the mode of development of the 
spores of the Cryptogamia and the pollen-grains of the flowering 
plants, which interfered very importantly to prevent any compari- 
son between the sporangia aud ovaries, and apparently determined 
the analogy of the former to be with anthers. ‘The second was 
the discovery by Prof. Nageli, of organs producing spiral filaments, 
therefore analogous to the antheridia of the mosses, on the germ 
frond, or pro-embryo developed from the spores of the ferns. 

At the same time, the facts observed in Pilularia were alto- 
gether equivocal. Mr. \alentine* traced the development of the 
the larger spores, exhibiting in germination an evident analogy to 
ovules, from cells closely resembling the parent-cells of pollen 
and spores; while Prof. Schleiden stated that he observed a fer- 
tilization of these supposed ovules by the smaller spores resembling 
pollen-grains, and thus seemed to remove the grourid for attribu- 
ting a fertilizing influence to the spiral filaments contained in the 
so-called antheridia of the Cryptogams. 

Ia this state the question remained until 1848, when Count 
Suminskit published his observations on the germination of ferns, 
showing that the researches of Nageli had been imperfect, and 
that two kinds of organs are produced upon the pro-embryo of 
the ferns; one kind analogous to the antheridia, and the other to 
the pistillidia of mosses; from the latter of which the true fern 
stem is produced, like the seta and capsule from the same organ 
in the mosses; further stating that he had actually observed a 
process of fertilization. Soon after this, M. G. Thurett discov- 
ered antheridia like those of the ferns in the Equisetacee ; Na- 
geli$ had previously published, in opposition to Schleiden’s ob- 
servations, an account of the production of spiral filaments from 
the small spores of Pi/ularia, finally M. Metteuins|| discov- 
ered them in the small spores of /soétes. ‘Thus they were shown 


* Linnean Transactions, vol. xvii. 


+ Entwickelungsgeschichte der Farrenkriiuter. Berlin, 
¢ Ann. des Sci. Nat., ser. 3, vol. xi, 1849. 

§ Zeitschrift fiir Wiss. Botanik, Heft 3. Zurich, 1846. 
| Beitrige zur Botanik, Heft 1. Heidelberg, 1850. 
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to exist in all the families above enumerated, with the exception 
of the Lycopodiacee, in which they have recently been stated to 
exist by M. Hofmeister.* Before entering into a detailed account 
of their discoveries, it may be mentioned, that, besides their well- 
known occurrence in the Characee, which most authors consider 
as Thallophytes, antheridia are stated by Nageli to exist in the 
F'loridew, among the Alge; and peculiar bodies to which the 
same nature has been attributed, were recently discovered by M. 
Itzigsohn in the lichens; a discovery confirmed by Messrs. Tn- 
lasne, who state that analogous bodies exist in many fungi. Our 
knowledge of these latter points is, however, far less definite than 
that concerning the higher tribes, and I shall not include them in 
the following summary. 

One of the most remarkable circumstances concerning the an- 
theridia of the leaf-bearing Cryptogams, is the very varied nature 
of the time and place of their development; so great indeed is 
this, that it is only their essential structure, and the production of 
the moving spiral filaments in particular, which warrants the as- 
sumption of their identity of function in the different families. 
In order to make these variations clearly comprehensible, it will 
be necessary to describe the characters exhibited in the germina- 
tion of the spores in each tribe, as it is only by this means that 
the important peculiarities of each case can be made evident. It 
will be most convenient to give a separate sketch of all that is 
known of the process of reproduction in each family, taking these 
separately and in succession ; after this we shall be in a position 
to compare fhem together, and trace out their differences and 
analogies; the advantage of recalling all the essential facts to 
memory, will, [ trust, serve as an apology for the introduction of 
much that is already familiar to most botanists. 

Mosses.—The antheridia of the mosses occur in the axils of 
the leaves or collected into a head, enclosed by numerous vari- 
ously modified leaves, at the summit of the stem. They are pro- 
duced either on the same heads as the pistillidia, or in distinct 
heads on the same individuals, such mosses being called mone- 
cious; or the heads are found only on distinct individuals, such 
mosses being termed dieecious. The structure of the antheridium 
is exceedingly simple; it consists of an elongate, cylindrical or 
club-shaped sac, the walls of which are composed of a single 
layer of cells, united to form a delicate membrane. Within this 
sac are developed vast numbers of minute cellules, completely 
filling it, and, the sac bursting at its apex at a certain period, these 
vesicles are extruded. When the nearly perfect sacs are placed 
in water, the vesicles within appear to absorb water, and swell so 
as to burst the sac of the antheridium, and often adhering to- 
gether, they collectively appear to form masses larger than the 


* Flora, 1850, p. 700 
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cavity from which they have emerged. Through the transparent 
walls may be seen a delicate filament with a thickened extremity, 
coiled up in the interior of each vesicle. Often before the extru- 
sion, but always shortly after, a movement of this filament is to 
be observed when the object is viewed in water under the micro- 
scope. The filament is seen to be wheeling round and round 
rapidly within the cellule, the motion being rendered very evident 
by the distinctness of the thickened extremity of the filament, 
which appears to be coursing round the walls of the cellule ina 
circle. According to Unger, this filament breaks out of its parent 
cellule in Sphagnum, and then appears as a spiral filament mov- 
ing freely in water, in fact, as one of the so-called spermatozoa. 

The pistillidia of the mosses are the rudiments of the fruit or 
capsules. When young, they appear as flask-shaped bodies with 
long necks. composed of a simple cellular membrane. The long 
neck presents an open canal like a style, leading to the enlarged 
cavity below, at the base ef which, according to Mr. Valeutine,* 
is found a single cell projecting free into the open space. This 
single cell is the germ of the future capsule; at a certain period 
it becomes divided into two by a horizontal partition, the upper 
one of these two again divides, and so on until the single cell is 
developed into a cellular filament, the young seta; the upper cells 
are subsequently developed into the urn and its appendages, and 
as this rises, it carries away with it, as the calyptra, the original 
membrane of the pistillidiam. which separates by a circumscissile 
fissure from the lower part, the future vaginula. ‘These observa- 
tions of Valentine are not exactly borne out by those of Schim- 
pert in some of the detail points. According to this author, the 
lower part of the pistillidiam (the germen of Dr. Brown) begins 
to swell at a certain time, when a capsule is to be produced, be- 
coming filled with a quantity of what he terms “green granula- 
tions.” As soon as the thickness has become about that of the 
future seta, the cell-development in the horizontal direction ceases, 
and its activity is directed chiefly to the upper part, which begins 
to elongate rapidly in the direction of the main axis. This elon- 
zation causes a sudden tearing off at the base, or a little above it, 
of the cell-membrane enveloping the young fruit, and the upper 
part is carried onwards as the calyptra; the lower part when any 
is left, remains as a little tubular process surrounding the seta. 
While the young fruit is being raised up by the growth of the 
seta, the portion of the receptacle upon which the pistillidiam is 
borne, becomes developed into a kind of collar, and at length into 
a sheath (the vaginula) surrounding the base of the seta which is 
articulated into it there. 


* Linnean Transactions, vol. xvii. 
+ Recherches Anatomiques et Morphologiques sur les Mousses. Strasbourg, 1848. 
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M. Hofmeister,* again, describes the details much in the same 
way as Mr. Valentine. He states that there exists at the point 
where the ‘style’ and ‘germen’ of the pistillidium join, a cell, 
developed before the canal of the style has become opened. In 
those pistillidia which preduce capsules this cell begins at a cer- 
tain period to exhibit very active increase; it becomes rapidly 
divided and subdivided by alternately directed oblique partitions 
into a somewhat spindle-shaped body formed of a row of large 
cells. Meanwhile the cells at the base of the germen are also 
rapidly multiplied, and the lower part of the pistillidium is greatly 
increased in size. The spindle-shaped body continues to increase 
in length by the subdivision of its uppermost cell by oblique 
transverse walls, and the opposition which is offered by the upper 
concave surface of the cavity of the germen, causes the lower 
conical extremity of the spindle-shaped body to penetrate into the 
mass of cellular tissue at the base of the germen, a process which 
resembles the penetration of the embryo into the endosperm in 
the embryo-sac of certain flowering plants. ‘The base of the 
spindle-shaped body, which is in fact the rudiment of the fruit, 
at length reaches the base of the pistillidium, and penetrates even 
some distance into the tissue of the stem upon which this is 
seated. The growth of the upper part going on unceasingly, the 
walls of the germen are torn by a circular fissure and the upper 
half is carried upwards, bearing the calyptra, the lower part forms 
the vaginule. ‘T‘he upper cell of the spindle-shaped body then 
becomes developed into the capsule, and the calyptra often be- 
coming organically connected with this, as the base of the seta 
does with the end of the stem, it in such cases undergoes further 
development during the time it is being carried upwards by the 
growing fruit. 

The view now entertained by Schimper, Hofmeister, and oth- 
ers, of the reproduction of the mosses is, that the antheridia are 
truly male organs, and that they exert, by means of the spiral 
filaments, a fertilizing influence upon the pistillidia, it being as- 
sumed that those bodies, or the fluid which they are bathed in, 
penetrate down the caual of the siyle or neck-like portion of the 
pistillidiam to reach the minute ceil, the supposed embryonal cell, 
situated in the globular portion or ‘germen’ of the pistillidium, 
and thus render it capable of becoming developed into a perfect 
fruit. 

No such process of fertilization has actually been observed in 
the mosses, and therefore all the evidence is at present merely 
circumstantial ; but this 1s very strong. In the first place it Is 
stated as an undoubted fact by Schimper and Bruch, that in the 
dicecious mosses, those on which the antheridia and _pistillidia 


* Botanische Zeitung, 1849, 798. Botanical Gazette, vol. ii, p. 70. 


0 
e 
h 
t 
t 
t 
a 
{ t 
t 
v 
t 
| 
i 
I 
} 
| 


A. Henfrey on the Higher Cryptogamous Plants. 383 


occur in separate plants, fruit is never produced on the so-called 
male plants, and uever on the so-called female unless the males 
occur in the vicinity; several examples are cited in the work of 
Schimper above referred to; when the sexes occur alone, the in- 
crease of the plant is wholly dependent on the propagation by 
gemmee or 

By the discovery of the antheridia and pistillidia in the other 
higher Cry ptogams, the argumeuts from analogy greatly strengthen 
the hypothesis of the sexuality of mosses. 

Further observation is required, then, for the direct proof of 
the occurrence of a process of fertilization in the mosses; but 
the facts now before us all tend to prove their sexuality if we 
argue from analogy, and the probabilities deduced from the nega- 
tive evidence above referred to in regard to the diecious species. 

It is unnecessary to give any account of the well-known struc- 
ture of the moss capsules; yet in order to render the comparison 
with the phenomena of the life of the mosses with those of the 
other leafy Cryptogams complete, it may be worth while to allude 
to the germination of the spores. ‘I'he spore is a single cell, with 
a double coat, like a polien-grain; this germimates by the protru- 
sion of the inner coat in the form of a filameutous or rather tubu- 
lar process, which grows out and becomes subdivided by septa so 
as to form a confervoid filament. ‘lhe lateral branches bud out 
from some of the cells, some elongating into secondary filaments, 
others at once undergoing a more active developmeut, and by the 
multiplication of their cells, assuming the condition of conical 
cellular masses, upon which the forms of moss leaves may soon 
be detected; these cellular masses becoming buds trom which 
the regular leaty stems arise. 

Hepatice.—The genera comprehended in this family present a 
wonderful variety of structure in the reproductive organs, but in 
almost all of them the existence of the two kinds of organs called 
pistillidia and antheridia have long been demonstrated, and in 
most cases the development of the sporangia from the so-called 
pistillidia has been traced. In those genera in which the plants 
most resemble the mosses in the vegetative portion, as in Junger- 
mannia@, the pistillidia are very like those of the mosses; this is 
also the case in Marchantia; but in Pellia, Anthoceros, and other 
genera, the rudiment of the sporangium bears a striking resem- 
biance to the so-called ovules of the Ferns, Rhizocarpe, &c., 
occurring upon the expanded fronds very much in the same way 
as those bodies do upon the pro-embryo of the said families. It 
would occupy too much space to enter into a minute detail of the 
various conditions that are met with. It is sufficient to say that 
in all cases the physiological stages are analogous to those of the 
mosses; since the pistillidia produced upon the fronds or leaf- 
bearing stems developed directly from the spores, go on to pro- 
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duce a sporangium alone, in which the new spores are developed, 
without the intervention of the stage of existence presented by 
the pro-embryo of the Ferns and Equisetace, where the pistillidia 
and antheridia occur upon a temporary frond, and the former give 
origin to the regular stem and leaves of the plant. 

Ferns.—This class formed for a long time the great stumbling- 
block to those who sought to demonstrate the existence of sexu- 
ality in the Cryptogamous plants. The young capsules were 
generally considered to be the analogues of the pistillidia of the 
mosses, and the young abortive capsules which frequently occur 
among the fertile ones were supposed by some authors to repre- 
sent the antheridia. Mr. Griffith,* shortly before his death, no- 
ticed a structure which he was inclined to regard as the analogue 
of the antheridium in certain of the ramenta upon the petioles. 

In the year 1844, Prof. Nagelit published an account of his 
observations on the germination of certain ferns, and announced 
the discovery of moving spiral filaments closely resembling those 
of the Char, on certain cellular structures developed upon the 
pro-embryo or cellular body first produced by the spore. It is 
not worth while to enter into an analysis of his observations, as 
they have since been clearly shown to have been very imperfect ; 
it is sufficient to state that he only described one kind of organ, 
and from his description it is evident that he confounded the two 
kinds since discovered, regarding them as different stages of one 
structure. The announcement of this discovery seemed to de- 
stroy all grounds for the assumption of distinct sexes, not only in 
the ferns but in the other Cryptogams, since it was argued that 
the existence of these cellular organs, producing moving spiral 
filaments, the so-called spermatozoa, upon the germinating fronds, 
proved that they were not to be regarded as in any way connected 
with the reproductive processes. 

But an essay published by the Count Suminskift in 1848, to- 
tally changed the face of the question, and opened a wide field 
for speculation and investigation on this subject, just as it was 
beginning to fall into disfavor. Count Suminski’s paper gives a 
minute history of the course of development of the ferns from 
the germination of the spore to the production of the regular 
fronds, and he found this development to exhibit phenomena as 
curious as they were unexpected. The cellular organs seen by 
Nageli were shown to be of two perfectly distinct kinds, and 
moreover to present characters which gave great plausibility to 
the hypothesis that they represented reproductive organs; more- 
over, this author expressly stated that he had obtained absolute 
proof of sexuality by observing an actual process of fertilization 


* Posthumous Papers, Journal of Travels, 444. 
+ Zeitschrift fiir Wiss. Botanik, Heft 1. Zurich, 1844. 
¢ Zur Entwickelungsgeschichte der Farrenkriuter. Berlin, 1848. 
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to take place in the so-called ovules, through the agency of the 
spiral filaments or spermatozoa. 

The main points of his paper may be briefly summed up as 
follows. The fern spore at first produces a filamentous process, 
in the end of which cell-development goes on until it is converted 
into a Marchantia-like frond of small size and exceedingly deli- 
cate texture, possessing hair-like radicle-hairs on its under side. 
On this under side become developed, in variable numbers, cer- 
tain cellular organs of two distinct kinds. The first, which he 
terms antheridia, are the more numerous, and consist of some- 
what globular cells, seated on and arising from single cells of the 
cellular marchantia-like frond. ‘The globular cell produces in its 
interior a number of minute vesicles, in each of which is devel- 
oped a spiral filament, coiled up in the interior. At a certain 
epoch the globular cell bursts and discharges the vesicles, and the 
spiral filaments moving within the vesicles at length make their 
way out of them and swim about in the water, displaying a spiral 
or heliacal form, and consisting of a delicate filament with a 
thickened clavate extremity; this, the so-called head, being said 
by Count Suminski to be a hollow vesicle, and to be furnished 
with six or eight cilia, by means of which the apparently volun- 
tary movement of the filament is supposed to be effected. 

The second kind of organ, the so-called ‘ovules,’ are fewer jn 
number and present different characters in different stages. At 
first they appear as little round cavities in the cellular tissue of 
the pro-embryo, lying near its centre and opening on the under 
side. In the bottom of the cavity is seen a little globular cell, 
the so-called embryo-sac. It is stated by Count Suminski that 
while the ovule is in this state one or more of the spiral filaments 
make their way into the cavity, coming in contact with the cen- 
tral globular cell. The four cells bounding the mouth of the 
orifice grow out from the general surface into a blunt cone-like 
process, formed of four parallel cells arranged in a squarish form 
and leaving an intercellular canal leading down to the cavity be- 
low. These four cells become divided by cross septra, and grow 
out until the so-called ovule exhibits externally a cylindrical form, 
composed of four tiers of cells, the uppermost of which gradually 
converge and close up the orifice of the canal leading down be- 
tween them. Meanwhile the vesicular head of one of the spiral 
filaments has penetrated into the globular cellule or embryo-sac, 
enlarged in size and undergone multiplication, and in the course 
of time displays itself as the embryo, producing the first frond 
and the terminal bud whence the regular fern stem is developed. 
In considering the import of these phenomena, the author as- 
sumes the analogy here to be with the process of fertilization in 
flowering plants as described by Schleiden, regarding the pro- 
duction of the embryo from the vesicular head of the spermatozoa 
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as representing the production of the phanerogamous embryo 
from the end of the pollen tube after it has penetrated into the 
embryo-sac. 

The promulgation of these statements naturally attracted great 
attention, aid since they appeared we have received several con- 
tributions to the history of these remarkable structures, some 
confirmatory, to a certain degree, of Suminski’s views, others 
altogether opposed to them. 

In the early part of 1849, Dr. Wigand* published a series of 
researches on this subject, in which he subjected the assertions of 
Suminski to a strict practical criticism ; the conclusions he arrived 
at were altogether opposed to that author’s views respecting the 
supposed formation of the organs, and he never observed the ep- 
trance of the spiral filaments into the cavity of the so-called 
ovule. 

About the same time M. Thurett+ published an account of some 
observations on the antheridia of ferns. In these he merely con- 
firmed and corrected the statemeuts of Nageli respecting the an- 
theridia, and did vot notice the so-calied ovules. 

Towards the close of the same year, Hofmeistert confirmed 
part of Snminski’s statements and opposed others. He stated 
that he had observed distinctly the production of the young plant 
(or rather the terminal bud for the new axis), in the interior of 
the so-called ‘ovule,’ but believed the supposed origin of it from 
the end of the spiral filament to be a delusion. He regards the 
globular cell at the base of the canal of the ‘ovule’ as itself the 
rudiment of the stem, or embryonal vesicle (the embryo origina- 
ting from a free cell produced in this), analogous to that produced 
in the pistillidia of the mosses. He also describes the develop- 
ment of the ovule differently, saying that the canal and orifice 
are opened only at a late period by the separation of the contigu- 
ous walls of the four rows of cells. 

About the same time appeared an elaborate paper on the same 
subject by Dr. Hermann Schacht, whose results were almost 
identical. He found the young terminal bud to be developed in 
the cavity of one of the so-called ‘ovules,’ which were developed 
exactly in the same way as the pistillidia of the mosses. He 
stated also that the cavity of the ‘ovule’ is not open at first, and 
he declares against the probability of the entrance of a spiral fila- 
ment into it, never having observed this, much less a conversion 
of one into an embryo. 

In the essay of Dr. Mettenius already referred to,|| an account 
of the development of the so-called ovules is given. His obser- 


* Botanische Zeitung, vol. vii, 1849 

+ Ann. des Sci. Nat., Jan., 1849, ser. 3, vol. xi, Botani jue. 
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vations did not decide whether the canal of the ‘ovule,’ which he 
regards as an intercellular space, exists at first, or only subse- 
quently, when it is entirely closed above. Some important points 
occur in reference to the contents of the canal. 

The contents of the canal in a mature condition consist of a 
continuous mass of homogeneous, tough substance, in whici: fine 
granules, and here and there large corpuscles, are imbedded. It 
reaches down to the globular cell or ‘embryo-sac,’ and is in con- 
tact with this. This mass either fills the canal or diminishes in 
diameter from the blind end of the canal down to the ‘embryo- 
sac ;’ in other cases it possesses the form represented by Sumin- 
ski, having a clavate enlargement at the blind end of the canal, 
and passing into a twisted filament below. In this latter shape 
it may frequently be pressed out of isolated ‘ovules’ under the 
microscope, and then a thin transparent membrane-like layer was 
several times observed on its surface. In other cases the contents 
consisted of nucleated vesicles, which emerged separately or con- 
nected together. 

The embryo-sac consists of a globular cell containing a nucleus, 
and this author believes that the commencement of the develop- 
ment of the embryo consists in the division of this into two, 
which go on dividing to produce the cellular structure of the first 
frond. 

With regard to the contents of the canal the author says,— 

“Although I can give no information on many points, as in 
regard to the origiv of the contents of the canal of the ‘ovule,’ 
yet my observations on the development of the ‘ovule’ do not 
allow me to consider them, with Suminski, as spiral filaments in 
course of solution; just as littke have I been able to convince 
myself of the existence of the process of impregnation described 
by that author. It rather appears to me that the possibility of the 
entrance of the spiral filaments and the impregnation cannot exist 
until the tearing open of the blind end of the canal in the per- 
fectly-formed ovule, as after the opening of the so-called ‘canal 
of the style’ in the pistillidia in the mosses.” 

Another contribution has been furnished by Dr. Mercklin,* the 
original of which I have not seen, but depend on analyses of it 
published in the ‘ Botanische Zeitung,’} and the ‘ Flora’ for 1851,f 
and further in a letter from Dr. Mercklin to M. Schacht,§ which 
appeared in the ‘ Linnea’ at the close of last year. 

He differs in a few subordinate particulars from M. Schacht in 
reference to the development and structure of the prothalium or 
pro-embryo, and of the antheridia and spiral filaments; but these 
do not require especial mention, except m reference to the vesicu- 


* Beobachtungen aus dem Prethallium der Farrenkriiuter. St. Petersburg, 1850. 
+ Botanische Zeitung, vol. xxxiii, 1850. ¢ Flora, vol. xxxiii, p. 696, 1859. 
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lar end of the spiral filament described by Schacht, which Merck- 
lin regards as a remnaut of the parent vesicle, from which the 
filament had not become quite freed. ‘The observations referring 
to the so-called ovule and the supposed process of impregnation 
are very important; they are as follows :— 

“1. The spiral filaments swarm round the ‘ ovule’ in numbers, 
frequently returning to one and the same organ. 

“2. "They can penetrate into the ‘ovule.’ This was seen only 
three times in the course of a whole year, and under different cir- 
cumstances ; twice a spiral filament was seen to enter a still widely 
open young ‘ovule,’ then come to a state of rest, and after some 
time assume the appearance of a shapeless mass of mucilage ; the 
third case of penetration occurred in a fully-developed ‘ovule,’ 
through its canal; it therefore does not seem to afford evidence of 
the import of the spiral filament, but certainly of the possibility 
of the penetration. 

“3. In the tubular portion of the ‘ovule,’ almost in every case, 
peculiar club-shaped, granular mucilaginous filaments occur at a 
definite epoch, these filaments, like the spiral filaments, acquiring 
a brown color with iodine. ‘These mucilaginous bodies some- 
times exhibit a twisted aspect, an opake nucleus, or a membranous 
layer, peculiarities which seem to indicate the existence of an 
organization. 

“4. ‘These club-shaped filaments are swollen at the lower capi- 
tate extremity, and have been found in contact with the ‘embryo- 
sac’ or globular cell which forms the rudiment of the future frond. 

“5. ‘The spiral filaments, which cease to move and fall upon the 
prothallium, are metamorphosed, become granular and swell up.” 

Hence the author deduces the following conclusions :— 

“That these ciavate filiform masses in the interior of the ‘ovule’ 
are transformed spiral filaments, which at an early period, while 
the ovule was open, have penetrated into it; which leads to the 
probability that— 

“1, The spiral filaments must regularly penetrate into the 
‘ovules,’ and 

“2. They probably contribute to the origin or development of 
the young fruit frond (or embryo). In what way this happens 
the author knows not, and the details on this point given by 
Count Suminski remain unconfirmed facts.” 

An important point in this essay is the view the author takes 
of the whole process of development in this case. He regards it 
as not analogous to the impregnation in the Phanerogamia, since 
the essential fact is merely the development of a frond from one 
cell of the prothallium, which he considers to be merely one of 
the changes of the individual plant; while all the other authors 
who have written on the subject, with the exception of Wigand, 
call the first frond, with its bud and root, an embryo, and regard 
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it as a new individual, or at all events a distinct member of a 
series of forms constituting collectively the representatives of the 
species. 

Finally, Hofmeister, in his notice of this essay in the ‘ Flora,”* 
declares that the development of the so-called ‘embryo’ or first 
frond commences, not by the subdivision of the globular cell or 
‘embryo-sac,’ but by the developmeut of a free cell or ‘embryo 
vesicle’ in this, like what occurs in the embryo-sac of the Phane- 
rogamia ; and he asserts that this is the first stage of development 
from the globular cell in all the vascular Cryptogams, including 
that found in the pistillidia of the mosses. 

Equisetacea.—T he first discovery of the analogy between the 
developments from the spore in germination, in the Ferns and 
Equisetacee, is due to M. G. Thuret,t who saw the spores of the 
latter produce a cellular pro-embryo somewhat like that of the 
ferns, and in this were developed antheridia of analogous struc- 
ture, emitting cellules containing many spiral filaments. 

This aunouncement was confirmed by M. Milde,t whose ob- 
servations extended over some months, during which time no 
‘ovule’ was produced, but he saw what appeared to be the rudi- 
ment of one. Dr. Mettenius$ states that he has met with decay- 
ing ‘ovules’ precisely like those of the ferns, upon the pro-embryo 
of an equisetum, and thus the evidence is completed, so far as 
the occurrence of the two kinds of organs is concerned. 

(To be continued.) 


Art. XXXVII.—Facts and Principles Relating to the Origin 
and the Geographical Distribution of Mollusca; by Tuomas 
Buanp, F'.G.S., London. 


In preparing this paper, the following works have been par- 
ticularly consulted, viz,—Jntroduction to the Mollusca of the 
United States Exploring Evpedition. By A. A. Gouin, M.D. 
December, 1851; and Catalogue of Shells collected at Panama, 
with Notes on their Synonymy, Station, and Geographical Dis- 
tribution. By C. B. Avams, Professor of Zoology, &c. in Am- 
herst College, Massachusetts. New York, 1852. 


We estimate these works as highly valuable contributions to 
science, and especially so with respect to the subject of the 
geographical distribution of ‘Testaceous Mollusca. 

The attention of these authors has for some years been directed 
to this question. It is discussed by Dr. Gould in his “ Report 
on the Invertebrata of Massachusetts,” dated March, 1840,—also 


1850, p. 700. + Ann. des. Sci. Nat., 1849, vol. xi, 5. 
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in his paper on “ The results of an examination of the sheils of 
Massachusetts, and their Geographical distribution,” read in 
February, 1841, before the Boston Society of Natural History, 
(published in the third volume of the Society’s Journal,) and in 
his subsequent works.—Professor Adams takes up the subject 
in his “ Second Annual Report on the Geology of the State of 
Vermont,” dated October, 1846, as well as in his later publi- 
cations. 

The latter author has had the particular advantage of work- 
ing somewhat extensively in the wide field of nature. His 
labors in Jamaica, when confined to the terrestrial shells, re- 
vealed to him the existence of a distinct, though limited zoolog- 
ical province, and enabled him to demonstrate, that the area of 
the marine Caribbean province, comprises several distinct terres- 
trial insular faunas. On extending his inquiries to the marine 
shells of the coasts of this country, of Jamaica and the neighbor- 
ing island, and of Panama, he found means of approximately 
defining the limits of two marine zoological provinces, viz, the 
“ Caribbean,” and “ Panama.” An important step towards this 
object is gained, as regards the latter, by the publication men- 
tioned at the commencement of this article, and the author is 
now employed, we understand, in the preparation of a more com- 
plete work, illustrative of the former. 

We desire to shew the interest and value which are attached 
to the question of the geographical distribution of shells,—not 
only generally, as part of the animal kingdom, but in its especial 
reference to geology. Although it may appear that much has 
been discovered and written on the subject, it will be equally 
apparent that very much remains to be worked out. 

We propose also to refer to the causes of error on the subject, 
and to the question of the origin of species, which is intimately 
connected with the fact, that different regions of the globe, both 
of land and water, are inhabited by distinct groups of animals 
and plants. 

It being our wish to excite increased attention to these subjects, 
we have preferred quoting largely from works of authority, to offer- 
ing a summary of views and opinions in language of our own. 

Buffon first pointed out the want of specific identity between 
the land quadrupeds of America, and those of the old world. 
Humboldt demonstrated that zones of elevation on mountains 
correspond to parallels of latitude, the higher with the more 
northern or southern, as the case might be. But for a lucid and 
succinct account of the progress and extent of our knowledge of 
the geographical distribution of species, both of plants and ani- 
mals, we must refer to the admirable chapters relating to it, in 
Sir Charles Lyell’s Principles of Geology. 
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That author justly observes, that “the extent of this parcelling 
out of the globe amongst different nations, as they have been 
termed, of plants and animals—the universality of a phenomenon 
so extraordinary and unexpected, may be considered as one of 
the most interesting facts clearly established by the advance of 
modern science.” —p. 590. (Highth edition, London, 1850.) 

The geographical distribution of shells (to which portion of 
the animal kingdom our remarks will be confined) has received, 
and continues to receive much attention on the part of American 
naturalists,;—indeed more so, it would seem, than from those of 
Europe. We may mention, by way of illustration, the total 
absence of al! allusion to the topic, in the interesting “ Jntroduc- 
tion to Conchology,” of Dr. George Johnston. (London, 1850.) 
The first direct reference to the subject in works of authors of 
the United States, is, we believe, in Dr. Gould’s Report on the 
Invertebrata of Massachusetis, (Cambridge, U. S., 1841.) In 
his Introduction, he says,—“ No attempt has hitherto been made 
to give an account of all the shells of any particular region on 
this continent. No book exists in which we may find descerip- 
tions of any considerable proportion of the whole number of the 
sheils of the United States.” In his “ Recapitulation,” Dr. Gould 
particularizes the following instance of geographical limitation 
occurring in the state of Massachusetts: “Cape Cod, the right 
arm of the Commonwealth, reaches out into the ocean some fifty 
or sixty miles. It is nowhere many miles wide; but this narrow 
point of land has hitherto proved a barrier to the migrations of 
many species of Mollusca. Several genera and numerous spe- 
cies which are separated by the intervention of only a few miles 
of land, are effectually prevented from intermingling by this Cape, 
and do not pass from one side to the other.” p. 315. Dr. Gould 
asserts, that of the 197 marine species then known, 83 do not 
pass to the south shore, aud 50 are not found on the north shore 
of the Cape. 

Professor Adams in his “ Second Annual Report on the Geol- 
ogy of the Siate of Vermont,” (Burlington, 1846,) notices par- 
ticularly the geographical distribution of species as a subject of 
great importance in its application to geology. He enters on the 
question of the former existence of gigantic mammalia on this 
continent, and the time when they flourished, a subject variously 
treated by other authors, and refers to the evidence afforded by 
an examination of fossil sheils. He concludes that those quadru- 
peds, although found “to have been mired in shell marl, which 
consists of the same species of freshwater shells, which now in- 
habit our waters,” did not belong to the present geological period. 

In 1848, Professor Agassiz and Dr. Gould published the first 
part of their “ Principles of Geology,” ( Boston, 1848,) in which 
a chapter is devoted to a consideration of the “Geographical 
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distribution of Animals.” “ Notwithstanding,” say the authors, 
“the uniform nature of the watery element, the animals which 
dwell in it are not dispersed at random; and though the limits 
of the marine may be less easily defined than those of terrestrial 
faunas, still, marked differences between the animals of great 
basins are not less observable. Properly to apprehend how ma- 
rine animals may be distributed into local faunas, it must be 
remembered that their residence is not in the high sea, but along 
the coasts of continents, and on soundings.” p. 191. And far- 
ther,—‘‘ A very influential cause in the distribution of aquatic 
animals is the depth of the water; so that several zoological 
zones, seceding from the shore, may be defined, according to the 
depth of the water; much in the same manner as we mark dif- 
ferent zones at different elevations in ascending mountains. The 
Mollusks and even the fishes found near the shore in shallow 
water, differ, in general, from those living at the depth of twenty 
or thirty feet, and these again are found to be differeut from those 
which are met with at a greater depth.”—p. 192. 

In the various numbers of his “ Contributions to Conchology,” 
(No. 1, published in Sept., 1849, and No. 10, the last, in Nov., 
1851,) Professor Adams describes the curious local distribution 
of the terrestrial shells of Jamaica, and corrects many errors with 
regard to them. He found some species improperly attributed to 
Jamaica, and other species peculiar to that island, referred to other 
localities. It is now satisfactorily proved, that of the 357 species, the 
whole number of strictly terrestrial shells at present known to in- 
habit Jamaica, not more than 10 species are found in other islands. 

In “ Contributions” No. 4, Professor Adams remarks, “ With 
this extremely local distribution of the terrestrial Mollusca in the 
West Indies may be associated the great fact of their geological 
history,-—that these islands have, since the later tertiary periods, 
been in the process of elevation,—that they are the harbingers of 
a future continent, unlike the groups in the Pacific, which are the 
remains of ancient continents. Coincident with these two gene- 
ral facts in the West Indies is also a third,—that their coral reefs 
are all fringing, and that coral islands are wanting.” 

In August, 1850, the Professor read, (at the meeting of the 
American Association for the Advancement of Science,) a paper 
“ On the nature and origin of the Npecies of the Terrestrial 
Mollusca in the island of Jamaica,” (republished in “ Contribu- 
tions” No. 10.) From this paper we make the following extract: 
“ Notwithstanding the difliculty of exploration in tropical regions, 
the island of Jamaica presents remarkable facilities for the inves- 
tigation of subjects which are connected with the geographical 
distribution of species. Among the ferrestrial shells, typical 
forms exist in great profusion. These forms are of every con- 
ceivable grade of value, from varieties up to genera and families. 
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They have also a determinate geographical distribution. The 
facts on these subjects are even more numerous than those which 
are expanded over the whole temperate regions of North America. 
In this respect, therefore, the island is a miniature continent. 
Probably the same is true of each of the larger Antilles.” 

We now refer to the work of the late Dr. Binney, on “ The 
Terrestrial Air- Breathing Mollusks of the United Ntates,” ( Bos- 
ton, 1851,) published, since his death, under the able editorship 
of Dr. Gould. This work is indeed an imperishable record of 
the talents and love of science of its author,—a noble legacy to 
his country. 

Dr. Binney highly appreciated the value of a study of the 
geographical distribution of shells. His first volume contains 
some iliteresting chapters relating to the subject,—we refer espe- 
cially to the eighth. In that, and other parts of the book, various 
comparative tables of the habitats of shells are introduced, and the 
value of a complete series, including especially those of limited 
districts which present strongly marked topographical or climatal 
peculiarities, is pointed out. 

The ninth chapter is devoted to “ Geological relations.” The 
most important inference, with respect to the geological history 
of this continent, deduced by Dr. Binney from his consideration 
of its fossil terrestrial shells is thus stated :— 

“That our existing species of land Mollusks were living at a 
period which, though recent in a geological sense, was anterior to 
the last geological revolution, when the surface of this portion of 
the earth was brought to its present condition, and to the exis- 
tence of the higher orders of animals which now inhabit it, and 
even to that of the extinct mammalians which are known only 
by their gigantic remains.” —p. 185. 

Stimpson, in his “ Shells of New England,’ (Boston, 1851,) 
displays the growing interest attached to the subject before us, in 
his notes on the geographical, and bathymetrical, or horizontal 
and vertical range of each species. "The observations of this au- 
thor on the anatomy of the animals of many species of shells are 
very valuable. 

The remarks of Dr. Gould in his “ Introduction to the Mol- 
lusca of the United States Exploring Expedition,” ( December, 
185i,) are eminently worthy of notice, as the following extracts 
will abundantly prove. 

“The doctrine of distinct zoological regions evidently apper- 
tains to the Mollusks, and is well illustrated by them. In nearly 
every work, containing any considerable catalogue of shells, the 
same species will be found quoted as being found in widely dis- 
taut regions, in different oceans, and even on opposite sides of the 
globe. The many thousand localities carefully noted on the 
records of the Expedition go to prove beyond dispute, that no 
such random or wide-spread distribution obtains.” —p. ix. 
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“ Another point of interest extensively elucidated by the col- 
lections of the Expedition is the occurrence of analogous species 
in co-ordinate regions. It is now a received fact that the animals 
and plants of the northernmost zones are, for the most part, iden- 
tical throughout the whole circuit; and that the species gradually 
diverge from each other towards the equator, on the three conti- 
nents; and that after passing the equator towards the south, there 
is not a return to the same species, and rarely to the same genera, 
as we should expect if variation of forms depended mainly on 
difference of temperature. ‘There is, however, a return to mol- 
lusks of a kindred character and form, and oftentimes to the same 
genera. ‘The analogies of specimens from distant regions are 
much stronger when reckoned by isothermal longitude than by 
isothermal latitude. In the latter case we may have analogous 
genera. Along our northern seas, some of the most characteristic 
shells are Buccinum, Tritonium, Fusus, Terebratula, Rimula, 
&c. Around Cape Horn are shells of the same types, so closely 
allied that they have not yet been separated as distinct genera, 
though peculiar in many important respects. But this resem- 
blance does not descend to species. In the first case, however, 
not only have we the same genera, but the species seem to repeat 
each other: so that species brought frora great distances east or 
west, are scarcely to be distinguished upon comparison.”—p. xii. 

Dr. Gould gives, in illustration, a list of species from Oregon, 
aud from the Eastern States, and observes that “mingled with 
these are others very different in type, which mark the two locali- 
ties as constituting very different zoological regions.” He adds, 
“the same comparison holds good between the shells of the Gulf 
of California and the Gulf of Mexico.” 

We would quote also the following :— 

“ F'rom a consideration of the land shells collected on the Pa- 
cific Islands, it seems possible to draw some fair inferences as to 
the relations of the lands which once occupied the area of the 
Pacific Ocean, and whose mountain peaks evidently now indicate 
or constitute, the islands with which it is now studded. By ob- 
observation of the species, we think there are strong indications 
that some groups of islands have an intimate relation to each 
other, and belonged, at least, to the peaks of the same mountain 
ranges, before they were submerged; while the indications are 
equally strong that other groups had no territorial connection.” 
—p. xiv. 

Drawing inferences from the land shells, Dr. Gould considers 
that the Samoa and Friendly Islands are more intimately rela- 
ted to the Society Islands, though at a much greater distance, 
than to the Feejee Islands, and that the Feejees are more nearly 
allied tc the islands to the westward,—such as the New Hebrides, 
than to the Friendly Islands on the east, though so much nearer. 
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The ‘“ Catalogue of Shells collected at Panama,” ( New York, 
1852,) by Professor Adams, now claims our attention. 

The Pretace commences with the following passage :— 

“The reader of the Introduction to this work, and of Dr. 
Gould’s Introduction to his great work on the shells of the Uni- 
ted States Exploring Expedition, may be struck with the coin- 
cidence of opinions relating to the geographical distribution of 
species, and to errors in the statement of habitats, and in the dis- 
tinctive characters of species. ‘The coincidence is so exact, that 
it might naturally be supposed that these opinions originated in a 
single source. Such was their origin; but that source was the 
book of Nature. It was not until after both Introductions had 
been written, that opportunities occurred for a free interchange of 
views with Dr. Gould. It is therefore with the liveliest satisfac- 
tion that we derive assurance of their correctness both from the 
extent and accuracy of Dr. Gould’s knowledge, and also from the 
coincidence of the results of independent investigations.” 

Professor Adams visited Panama at the end of 1850, and in the 
space of six weeks collected there, and in the immediate vicinity, 
and at the Island of T'aboga, no less than 516 species of Mol- 
lusks, of which 158 are described in the Catalogue as new, and 
64 are enumerated as undetermined. He states that besides the 
object of making additions to the Museum of Amherst College, 
he desired “to ascertain, with the certainty of personal observa- 
tion, what and how many species of shells exist at Panama. 
Having formerly collected about 500 marine species in Jamaica, 
near the centre of the Caribbean Zoological Province, it was 
thought that a comparison of these authentic materials would not 
be without interest.” 

In the Introduction, we have the result of such comparison ; 
but our limits will admit of little more than the following extract :— 

“ Panama is situated near the middle of a well defined marine 
zoological province. Perhaps none of the species of testaceous 
Mollusca (to which part of the Fauna our remarks are limited) 
which inhabit the neighboring seas, exist south of 22° S. lat., or 
north of 28° N. lat., or west of the Gallapago Islands. All of the 
few examples of species, which are supposed to have a wider 
range, are more or less doubtful. Some species which inhabit the 
northern part of the province, and others which inhabit the south- 
ern part, may overlap the boundaries between this and the adja- 
cent provinces. But these species present only the usual difficulty 
in attempting to define the limits of a zoological province. 

The most definite and satisfactory method of defining the limits 
of this province, is to place the boundaries at the extreme limits 
of the range of about 99 per cent. of the species which inhabit 
its middle regions. ‘Thus it will be seen that several of the spe- 
cies which inhabit Panama also inhabit Guaymas, in the Gulf of 
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California, nearly in 28° N. lat.; but none of them inhabit San 
Diego, which is near 33° N. lat. In the same manner the south- 
ern limit is found near the boundary between Peru and Chili, 
between 22° and 24° S. lat. 

The reason why the range of the species south of the equator 
is several degrees less than on the north side, is obvious in the 
Antarctic current, which sets along the west coast of South Amer- 
ica. In like manner, on the eastern coast of North America, a 
polar current appears to extend the Arctic Fauna of marine shells 
to 41°N. lat., and the cold current along the shores of the Middle 
and Southern States seems to limit the tropical Fauna to about 
26° or 28° N. lat. on the coast, although on the east side of the 
Gulf Stream it extends to the Bermuda Islands in latitude 32° N. 

It will also be seen in the following pages, that a large number 
of the species which occur at Panama were collected by Mr. 
Cuming at the Gallapago Islands. But if any of the species oc- 
cur in the Polynesian Islands, the number does not exceed three 
or four, and in these cases the specific identity of the shells is very 
doubtful. The western boundary cf the Panama province may 
therefore be made to include only the Gallapago Islands.”—p. 5. 

Professor Adams gives a. list of 2U species collected by him at 
Panama and Taboga, which occur also at the Gallapago Islands, 
from which it appears, that a larger proportion of the littoral than 
of the pelagic known species are common to the Gallapago Islands, 
and the main land; and of the pelagic species, all which are 
known inhabit moderate depths. 

With regard to the limits of the Caribbean province, Professor 
Adams remarks that very few of the Caribbean species “ occur 
north of the Bahamas, or south of Brazil, although from various 
sources of error many of them have been reputed to inhabit Eng- 
land, and various other parts of the world. Although there are 
several analogous species in the two provinces, in general there 
is a great dissimilarity.” 

The author thus concludes his Introduction :— 

“ A great amount of valuable materials, for interesting generali- 
zations on the number and distribution of the species of marine 
Mollusks, has been collected by public and private expeditions. 
But when we consider the immense profusion of species and of 
individuals in tropical seas, and the confusion of the habitats of 
many as exhibited in the present literature of conchology, so that 
the plan of distribution is misrepresented,—that which has been 
done only stimulates the curiosity to know more, and to know 
more accurately. An expedition of cireumnavigation, with the 
specific object of investigating the distribution of the testaceous 
Moilusks, through several tropical marine provinces, would ac- 
complish more than the discovery of many new species: it would 
determine the distribution of a much greater number, in a man- 
ner which would justly inspire confidence. 
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Taking up British authors, we refer in the first instance to 
Lyell’s “ Principles of Geology.’ 

Lyell, in chapter 40, refers to the influence of climate on the 
geographical distribution of Mollusks, and to the greater uni- 
formity of temperature in the waters of the ocean, than in the 
atmosphere which invests the land, as a cause of the extensive 
diffusion of many marine species. He mentions that some genera 
are peculiar to warm latitudes, others to limited regions, but ad- 
mits that we cannot as yet define the submarine provinces of 
shells, as botanists have the provinces of terrestrial and even sub- 
aqueous plants. 

In treating of the great range of some species, Lyell is rather 
unfortunate, in some at least of those which he selects by way 
of illustration. He gives various habitats, implying a very wide 
range to Sanguinolaria rugosa, Lam.: we feel confident, how- 
ever, that analogous, but distinct species, have been confounded. 

The Cyprea moneta, he says, “a Mediterranean shell, occurs 
also in South Africa, the Isle of France, the East Indies, in China, 
the South sea, and even as far west as Otaheite.” It is possible 
that an inhabitant of the Indian Ocean may have a wide range, 
even as far east as Otaheite, but as regards the Mediterranean as a 
habitat of this shell, we would refer to the following editorial 
note on the species, in Lamarck’s Anim. sans Vert., edition of 
Deshayes and Milne Edwards, vol. x, p. 537 :— 

“Cette espece est mentionée dans les catalogues des coquilles 
de la Méditerranée: elle se trouvait a Toulon, en Corse, en Sicile ; 
mais personne ne dit avoir vu l’animal vivant. Cette coquille, 
ainsi que le Cyprea annulus, etaient, il y a peu d’anneés, l’objet 
d’un assez grand commerce, parce qu’elles servaient de monnaie 
dans la traite des noirs. N’est-il pas possible que des événemens 
maritimes, comme des naufrages, par exemple, soient la cause de 
la présence de ces especes dans les régions de la Méditerranée les 
plus fréquentés par le commerce, car elles ne se rencontrent pas 
dans les régions sauvages des Cotes de Barbarie.” 

Lyell also observes, that Helix putris (Succinea putris, Lam.) 
“so common in Europe, where it reaches from Norway to Italy, is 
also found in Egypt, in the United States, in Newfoundland, Ja- 
maica, ‘T'ranquebar, and, it is even said, in the Marianne Isles.” 

We venture to assert that this shell does not inhabit Jamaica. 
Professor Adams has personally, and with much care, collected 
terrestrial and freshwater shells in Jamaica, aided during several 
years, by the zealous exertions of many friends, but all have failed 
in meeting with Succinea putris. 

Dr. Binney, in his work already mentioned, refers to this shell 
as “not uncommon” in the United States, on the authority of 
Forbes and Férusac, but only as an introduced species. 

Seconp Serizs, Vol. XIV, No. 42.—Nov., 1852. 51 
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Darwin, in his admirable “ Journal of Researches,” comments 
on the distribution of shells in the Galapagos Archipelago, »ad 
no more instructive instance of the value of the study can be 
afforded. The author observes :— 

“'The natural history of these islands is eminently curious, and 
well deserves attention. Most of the organic productions are 
aboriginal creations, found no where else; there is even a differ- 
ence between the inhabitants of the different islands; yet all 
shew a marked relationship with those of America, though sepa- 
rated from that continent by an open space of ocean between 500 
and 600 miles in width. ‘The archipelago isa little world within 
itself, or, rather, a satellite attached to America, whence it has 
derived a few stray colonists, and has received the general char- 
acter of its indigenous productions.”—p. 145.* 

Darwin, after the above generalization, enters into particulars 
of the peculiar fauna and flora of these islands, from which we 
make the following extract :— 

“OF land shells [ collected sixteen kinds, (and two marked va- 
rieties,) of which, with the exception of the Helix found at Ta- 
hiti, all are peculiar to this archipelago: a single freshwater shell 
(Paludina) is common to Tahiti and Van Diemens Land. Mr. 
Cuming, before our voyage, procured here ninety species of sea 
shells, aud this does not include several species not yet specifically 
examined, of ‘Trochus, Turbo, &c. He has been kind enough to 
give me the following interesting results; of the ninety shells, no 
less than forty-seven are unknown elsewhere: a wonderful fact, 
considering how widely distributed sea shells generally are. Of 
the forty-three shells found in other parts of the world, twenty- 
five inhabit the western coast of America, and of these eight are 
distinguishable as varieties; the remaining eighteen (including 
one variety) were found by Mr. Cuming in the Low Archipelago, 
and some of them also at the Philippines. This fact of shells 
from islands in the central parts of the Pacifie occurring here de- 
serves notice, for not one single sea shell is known to be common 
to the islands of that ocean, and to the west coast of America. 
The space of open sea running north and south off the west coast 
separates two quite distinct conchological provinces; but at the 
Galapagos Archipelago we have a halting place, where many new 
forms have been created, and whither these two great concholog- 
ical provinces have each sent several colonists. "The American 
province has also sent here representative species, for there is a 
Galapageian species of Monoceros, a genus found only on the west 
coast of America; and there are Galapageian species of Fissu- 
rella and Cancellaria, genera common on the west coast, but not 


* Prof. Edw. Forbes alluding to the fauna and flora of the Galapagos Islands, ob- 
serves, “ We have distinct systems of creatures related to those of the nearest land 
by represe nfation, or affinity, and not by identity.”—Mem. Geol. Soe. of Gt. Britain, 
vol, i, p. 402, Note. 
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found, (as I am informed by Mr. Cuming,) in the central islands 
of the Pacific. On the other hand, there are Galapageian species 
of Oniscia and Stylifer, genera common to the West Indies and 
to the Chinese and Indian seas, but not found either on the west 
coast of America, or in the central Pacific. [ may here add, that 
after the comparison by Messrs. Cuming and Hinds of about 2,000 
shel!s from the eastern and western coasts of America, only one 
single shell was found in common, viz., the Purpura patula, 
which inhabits the West Indies, the coast of Panama, and the 
Galapagos. We have, therefore, in this quarter of the world, 
three great conchological sea-proviuces, quite distinct, though 
surprisingly near each other, being separated by long north and 
south spaces either of land or of open sea.”—p. 162. 

Professor Edward Forbes in his able paper, “On the connection 
between the distribution of the existing Fauna and Flora of the 
British Isles, and the Geological changes which have affected 
their area, especially during the epoch of the Northern Drift,” 
published in the first volume of the “ Memoirs of the Geological 
Survey of Great Britain,” (London, 1846,) gives a sketch of the 
distribution of marine Mollusca on the British shores, chiefly the 
results of his own observations. Prefatory to this sketch, he 
observes,— 

“Our knowledge of the species and distribution of the British 
Mollusca is very complete, and sufficient to enable us to apply it 
to the elucidation of geological problems with safety and effect. 
When we consider the perfect state in which the testaceous spe- 
cies are preserved, and the facility of specific identification afforded 
by their shells, this becomes of great importance. In all ques- 
tions respecting the age of sedimentary strata, the evidence af- 
forded by the fossilized remains of the Mollusks must, from its 
completeness, always take precedence of that derived from any 
other class of animals. ‘Though our native existing species have 
been well determined, there is no one work upon them, to which 
the geologist can be referred with safety, nor any comprehensive 
essay as yet published on their distribution.” 

Having cursorily traced the progress which has been made in 
the study of the geographical distribution of shells, (so far as a 
reference to a limited library would permit,) with the particular 
view of shewing its value, and at the same time the incomplete- 
ness of our knowledge with regard to any one zoological province, 
we would point out the causes which have given rise to many 
errors of fact and opinion on the subject, and seriously tended to 
impede its advancement. 

These causes unquestionably are, to use the language of Dr. 
Gould, (Introduction to the Mollusca of the Expedition Shells,) 
that “reliable notes of localities have not been taken,” and that 
shells “are regarded as specifically identical, which, on careful 
comparison, are found not to be so.” To these, we think, a third 
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may very justly be added,—the confined views entertained by 
authors as to the origin of species. 

With respect to the first, Dr. Gould remarks truly :— 

“ A voyage is made to the Sandwich Islands, and all the shells 
brought home by the vessel are said to be shells from the Sand- 
wich Islands, though they may have been obtained at California, 
the Society Islands, New Zealand, and, perhaps, half a dozen 
other places quite as remote from each other. A sea captain pur- 
chases a collection at Calcutta or Valparaiso, for his friends at 
home ; and all the shells are marked as denizens of the port where 
they were purchased, though they might not have lived within 
thousands of miles. Purchased shells cannot be relied on for 
localities ; for this end a shell must have been found containing 
the animal, or else dredged, or picked up on the shore, and label- 
led accordingly.” —p. ix. 

In support of his view as to the second cause of error, Dr. 
Gould gives various instances, shewing the difficulty which is 
frequently experienced in the detection of specific differences, and 
offers remarks deserving the anxious attention of conchologists. 
He writes :— 

“When, therefore, we have before us shells from widely diverse 
regions, apparently identical, they should be subjected to the 
most careful scrutiny for structural differences. If no obvious 
ones are detected, we may not consider the question as settled, 
unless the animals have been compared; and we may go even 
further, and require that their internal structure, as well as ex- 
ternal features, should be examined. The number of instances 
where this apparent ubiquity obtains is fast diminishing, as in 
the cases already mentioned, in those of Cyprea exanthema, Cer- 
vina and Cervinetta, &c. A large proportion of the shells inhab- 
iting the eastern and western shores of the Atlantic, have been 
regarded as identical ; and many of them are really so. But the 
closer the comparison, the more it tends to diminish rather than 
increase the identical species. The same is found true in regard 
to other classes of animals. In fact the doctrine of the local lim- 
itation of animals, even now, meets with so few apparent excep- 
tions, that we admit it as an axiom in zoology, that species 
strongly resembling each other, derived from widely diverse 
localities, especially if a continent intervenes, and if no known 
or plausible means of communication can be assigned, should be 
assumed as different, until their identity can be proved.* Much 
study of living spec:mens must be had before the apparent excep- 
tions can be brought under the rule.”—p. x. 


* Collectors, whose attention has not been directed to geographical distribution, 


are frequently misled, and may unconsciously mislead others, by their habit of label- 
ing a shell found in the province in which they reside, with the identical name given 


to a shell from a totally different province, because it agrees generally with the 
figure and description met with in some conchological work, perhaps itself not par- 
ticularly distinguished for accuracy as regards habitat. 
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Professor Adams, in his catalogue of Panama shells, carefully 
adds the stations, and habitat of each species, from the authori- 
ties to which he refers in its synonymy,* as well as from his own 
experience,t and distinguishes original, from cther testimony. 
He remarks in the Introduction, ‘on errors respecting the habitat 
of species,” from which we subjoin extracts,—we refer our read- 
ers to the work itself for various useful illustrative notes. 

“Those who are familiar with the frequency and magnitude 
of the errors which occur in the works of the most celebrated 
authors respecting the habitats of species, will not probably ac- 
cuse us of presumption for the little ceremony with which we 
have treated such statements. Hearsay testimony has often been 
received without sufficient scrutiny. In addition to the errors 
likely to occur in the verbal communication of statements respect- 
ing habitat, naturalists at home are of course subject to all the 
mistakes which the original collectors have made. ‘These per- 
sons often mix the collections made in various places, and depend 
on memory for the localities, although they are often unable to 
distinguish the species when placed side by side. 

Another class of errors, we fear, must be laid to the charge of 
the writers themselves. When we see a marine species affirmed 
to inhabit the Mediterranean, Senegal, the Indian Ccean, New 
Holland, &c., we may often suspect the error to arise more or less 
from erroneous testimony. But when one species is referred to 
two distinct zoological provinces, which are known to contain 
analogous but not identical species, we must sometimes suspect 
the author of confounding such species.” —p. 24. 

“For all these causes of error there is but one remedy, and 
that is not infallible. Rejecting the testimony of careless and 
incompetent observers, and all hearsay testimony, we must rely 
on the testimony of competent observers. We may hope for 
accuracy when they shall remember, that a very few errors may 
essentially change the aspect of the plan of distribution, and pre- 
vent all correct generalizations.” —p. 25. 

It would be unfair to withhold a statement of the opinion of 
Dr. Binney on this branch of our subject. His chapter in the 
work previously mentioned, we refer to vol. 1, chap. iii, entitled 
“Of some of the obstacles impeding the study of zoology, and 
the means of overcoming them,” 1s unquestionably replete with 
interest. In his comments, contained in that chapter, on the hy- 


* The plan pursued by Professor A lams as regards synonymy, is worthy of uni- 


versal adoptioi ynonvms are arranged in chronological order, and the dates 


of the authorities referred to are : 

+ Station, says Lyell, speaking of plants, indicates the peculiar nature of the 
locality where each species is accustomed to grow —by habitation is meant a general 
indication of the country where a plant grows wild. The terms so defined, he adds, 
express each a distinct class of ideas, which have been often confounded together, 


and which are equally applicable to zoology.— Principles of Geology. 
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pothesis, ‘that the animals of the respective continents, however 
near their affinities may be, are in every case specifically distinct 
from each other,” he observes :— 

The question of the identity of these closely allied species 
must eventually be decided by their anatomy, but in ithe mean 
time we believe it to be perfectly safe to adopt this axiom, that 
species, whencesoever derived, possessing the same characters, are 
identical. We view this to be a more rational course than to 
consider them to be the ana/ogues of each other, a convenient 
but indefinite mode of expression, which may be used to cover 
every degree of similitude from a general analogy to a close af- 
finity hardly admitting of distinction.”—p. 76. 

We are quite alive to the danger which exists of the abuse, by 
naturalists, of the hypothesis which Dr. Binney deprecates, but 
we must not argue against its use, from its abuse. 

Judging from the general tenor of Dr. Binney’s work, we do 
not hesitate to assert our belief, that had he lived to pursue the 
subject further, he would not only have concurred in the views 
expressed by Dr. Gould, and entertained by him in common with 
many of the most eminent men of the day, but himself have 
largely contributed to our knowledge of analogous species. 

Our limits do not permit us to enter as fully into the question 
of the origin of species, as its very important connection with 
that of geographical distribution demands. 

Professor Forbes, in his before-mentioned paper in the “ Me- 
moirs of the Geological Survey of Great Britain,’ takes for 
granted, at the outset, “the existence of specific centres, i. e., of 
certain geographical points from which the individuals of each 
species have been diffused.” He adds :— 

“This indeed must be taken for granted if the idea of a species, 
(as most naturalists hold,) involves the idea of the relationship of 
all the individuals composing it, and their consequent descent 
from a single progenitor, or from two, according as the sexes 
might be united or distinct.” —p. 336. 

Again, he writes, “‘ My main position may be stated in the ab- 
stract as follows, viz., the specific identity to any extent, of the 
flora and fauna of one area with those of another, depends on 
both areas forming or having formed, part of the same specific 
centre, or on their having derived their animal and vegetable popu- 
lation by transmission, through migration, over continuous or 
closely contiguous land, aided, in the case of alpine floras, by 
transportation on floating masses of ice.”—p. 350. 

Lyell, in his Principles of Geology, refers most of the excep- 
tions to the general rule, that distinct groups of species occupy 
separate regions, to * disseminating causes now in operation,” and 
proposes the following hypothesis : 

“ Each species may have had its origin in a single pair, or indi- 
vidual, where an individual was sufficient, and species may have 
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been created in succession, at such times, and in such places as to 
enable them to multiply and endure for an appointed period, and 
occupy an appointed space on the globe.” p. 642. 

We see in the writings of these authors a constant recurrence 
to physical agents, as the sole cause of the distribution of the 
individuals of a species,—no suggestion that the contemporane- 
ous introduction of several original individuals was part of the 
Divine plan of the Creator. ‘There will be no scientific evi- 
dence of God’s working in nature,” says Professor Agassiz, “ until 
naturalists have shown that the whole creation is the expression 
of a thought, and not the product of physical agents.”—Lake 
Superior, ( Boston, 1850,) p. 145. 

“However active physical agents may be, it would be very 
unphilosophical to consider them as the source or origin of the 
beings upon which they show so extensive an influence. Mis- 
taking the circumstautial relation under which they appear, for a 
causa! connection, has done great mischief in natural science, and 
led many to believe they understood the process of creation, be- 
cause they could account for some of the phenomena under ob- 
servation.”—Lake Superior, p. 142. 

May we not fairly remark, that Lyell, Forbes, Darwin, and 
other writers, overlooking the theory, that the existing species 
were introduced by the creation of many individuals, have been 
often driven to forced constructions, and applications of the effects 
of physical agents, to support their views as to the unity of the 
origin of species, and other opinions. 

Dr. Binney adopted the theory of several distinct centres or 
foci from which species radiated, and, in his work already cited, 
remarks that the axiom in the philosophy of zoology, that dis- 
tinct zoological regions exist, has been greatly fortified by it. 

After reasoning on the subject, he adds :—* Having thus adopted 
the theory of distinct zoological centres, and admitting that as suc- 
cessive portions of the earth’s surface emerged from the waters, and 
became adapted to sustain the different classes of animals, those 
races which were fitted for the then physical condition of things, 
were brought into being by the prolific hand of nature, we find no 
difficulty in supposing that under the same or similar conditions, 
the same species may have been created at different centres. In this 
way the presence of species in every part of the earth may be ac- 
counted for, and thus only can we satisfactorily explain the diffusion 
of the species that have been under consideration.” —Vol. I, p. 148. 

Prof. Agassiz in a paper on the “ Geographical distribution of 
Animals,” in the Christian Examiner, ( Boston, March, 1850,) ex- 
amines, in a masterly manner, the question of the plurality of origin 
of species. The following is his view of the natural distribution 
of animals ;—* that they originated primitively over the whole ex- 
tent of their natural distribution ; that they originated there, not in 
pairs, but in large numbers, in such proportions as suits their natu- 
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ral mode of living, and the preservation of their species; and that 
the same species may have originated in different unconnected 
parts of the more extensive circle of their distribution.”—p. 192, 

Professor Agassiz enters upon the same subject in an article in 
the July number of the Christian Examiner, to which we also 
refer our readers. 

Prof. Adams states in his Contributions, No. 6, the conclusions 
at which he had arrived from a careful study of the land shells 
of Jamaica. 

“The distribution of the terrestrial Mollusks in Jamaica, (and 
probably of ali Mollusks in all parts of the world,) is most easily 
accounted for by the following hypothesis :—that the introduc- 
tion of the existing races was effected by the creation of many 
individuals, and that they were modelled after certain types, 
which were mostly local, and between which there existed, as at 
the present day, unequal differences, from those which merely 
distinguish individuals, to those of varieties, of species, of groups 
of species, of genera,” &c. The author subsequently observes, 
“of course the doctrine of contemporaneous origin must have a 
geological latitude.” 

We add the explanatory statement from No. 10 :—“ The proof 
of this proposition is found in the geographical distribution of the 
varieties. In the great majority of species, the varieties are so 
distributed, that the space which is occupied by one of them co- 
incides with that of other two or more. Now, if the circum- 
stances of locality had produced the local types by modifications 
of one original type of the species, then all the varieties which 
inhabit a locality should have been affected. In that case, all 
the varieties in any given place would have the same geo- 
graphical limits. But the contrary more frequently occurs. Each 
variety has its own limits of distribution. If a few coincide in 
the boundary of their province, on the other hand one is often 
found to have an extent of distribution, which is equal to that of 
two or more other varieties. But such a geographical coincidence 
of one variety with several other varieties is inconsistent with 
any other theory than that of an original constitutional peculiarity 
of character in each variety. ‘This inference is confirmed by the 
occasional intermingling in one locality of varieties, which differ 
from each other as much as those which occupy distinct regions. 
If then we assume the original independent creation of all the 
varieties, each originally represented by at least several individu- 
als, the facts of distribution become explicable with the greatest 
facility. The same statements might be made respecting entire 
species, and even groups of species and genera. Some are very 
local, and others, more widely distributed, occupy the ground of 
several local species. We have then indistinct varieties, distinct 
varieties, doubtful species, good species, and groups of species, 
and all the intermediate types, distributed in the same manner.’ 
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Arr. XXXVIIL—On the Satellites of Uranus; by Ettas 
Loomis, Professor of Mathematics and Natural Philosophy in 
the University of the city of New York. 


Uranus was discovered to be a planet by Sir William Herschel 
in 1781; and in 1787 he discovered two satellites whose periods 
were satisfactorily determined by his subsequent observations. 
In 1797 he announced the discovery of four additional satellites, 
viz., one within the orbits of both the former two; one interme- 
diate between the two; and two exterior to both of them, but the 
periods of these satellites he acknowledged to be very uncertain. 
In his last paper on this subject communicated to the Royal So- 
ciety in 1815, he says, “ that there are additional satellites besides 
the two principal large ones, I can have no doubt; but to deter- 
mine their number and situation, will probably require an increase 
of illuminating power in our telescopes.” 

In 1834, Sir John Herschel published a paper containing a 
thorough discussion of his father’s observations, together with his 
own, upon the two satellites first discovered ; and he adds, “ of 
other satellites than these two I have no evidence.” 

In the year 1838, Dr. Lamont of Munich published a few ob- 
servations of the two brighter satellites of Uranus, and stated that 
he had seen only one additional satellite and that in but a single 
instance. This satellite he considered to be the most remote of 
the six enumerated by Herschel. 

With the exception therefore of the solitary observation of Dr. 
Lamont, the only evidence we have had (until recently) of the 
existence of more than two satellites of Uranus was derived from 
the observations of Sir William Herschel ; and he would not pro- 
nounce a decided opinion as to their number or their periods of 
revolution. 

At last in the autumn of 1847, Mr. Lassell of Liverpool and M. 
Struve at Pulkova, obtained unequivocal evidence of the exist- 
ence of a third satellite. The orbit of this satellite was evidently 
smaller than that of either of the two bright ones; yet the period 
indicated by Lassell’s observations did not agree with that de- 
duced by Struve ; and both differed from the interior satellite of 
Sir William Herschel. While Lassell’s observations indicated a 
period of about two days, Struve deduced from his observations 
a period of four days; and the time assigned by Herschel to his 
interior satellite was nearly six days. Thus the question seemed 
involved in total confusion, and the honest inquirer might well 
be puzzled to decide whether there existed three satellites, or only 
one, interior to the two brighter ones. 

Srconp Serres, Vol. XIV, No. 42.—Noy., 1852. 
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Finally in the autumn of 1851, Mr. Lasse!l succeeded in settling 
this vexed question. On ten different nights in the months of 
October, November and December, he saw simultaneously four 
satellites and recorded their positions. ‘The intervals are so short 
as to enable us to identify each satellite without danger of mis- 
take. These satellites are the two brighter ones already men- 
tioned, and two interior ones whose periods are about two and 
four days respectively. 

The following are Lassell’s observations of the nearest satellite, 
which I shall call satellite A. The distances and angles of posi- 
tion were not measured with a micrometer, but estimated by the 
eye, generally from the measured positions and distances of the 
two brighter satellites. The observations are copied from No. 
812 of the Astronomische Nachrichten. 


Observations of Satellite A. 
Greenwich ime ti Position. | Distance 


i8dl. Nev. | 

} 

| 
16413 | 160 | 18°75 


All the observations of 18. d1 are well represented by supposing 
a daily motion of 142°-76. The observations of 1847 indicate a 
daily motion of 143°-09. The observations of the two years 
taken independently indicate a daily motion of 1429-92. If with 
this daily motion we compute the movement from the observa- 
tion of Nov. 6, 1847 to that of Nov. 27, 1851, we shall find it to 
amount to 588 revolutions and 134 degrees. Supposing the num- 
ber of revolutions to have been exactly 588 we obtain a daily 
motion of 142°:829, which corresponds to one revolution in 
2°52049 days. 

The following are Lassell’s observations of the second interior 
satellite, which [ shall call satellite B. They are taken from No. 
812 of the Astronomische Nachrichten. 

Greenwie | mean time. | Position. |Distance | Greenwich inean time. | Position. | Distance.| 
| 1847. Oct. 1°52 348° | 1851. Nov. 


| 
| 


13°8 Dec. 16-413 70 


All the aan ations of 1851 are well represented by supposing 
a daily motion of 86°-90. The observations of 1847 indicate a 
daily motion of 86°°39. The observations of both years taken 
independently indicate a daily motion of 86°°69. If with this 
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daily motion we compute the movement from the observation of 
Oct. 1, 1847, to that of Oct. 28, 1851, we shall find it to amount 
to 358 revolutions and 112 degrees. Supposing the number of 
revolutions to have been exacily 358, we obtain a daily motion 
of 86°-612, which corresponds to one revolution in 4°15634 days. 

The following are Struve’s observations of an interior satellite, 
copied from No. 623 of the Astronomische Nachrichten. ‘The 
distances, to which the letter E is annexed, were estimated by 
the eye. 


Siruve’s 
| 
} 1847. Oct. 8°393 ] 

Nov. 1338 1 2 17 
28-298 202 ‘8 16 
Dec 9394 918 13 ‘7 E. 
10-169 181°] 17 “0 


I am unable to reconcile all these observations with a daily 
motion of 142°-829 or 86°-612. The interval between the first 
and the last observations correspond very well with 25 revolutions 
of satellite A, and the positions assigned by Struve correspond 
with the position of this satellite as computed from Lassell’s ob- 
servations in 1847. ‘The observation of Nov. 1, corresponds with 
the place of satellite B as computed from Lassell’s observations. 
The observations of Nov. 28 and Dec. 9, appear irreconcilable 
with either orbit except upon the supposition of very large errors ; 
and Struve informs us that the latter observation was marked in 
his book as doubtful. We conclude then that two of Struve’s 
observations were made upon satellite A, one upon satellite B, and 
the two remaining observations we must consider as doubtful. 

Let us now examine the observations of Sir William Herschel, 
and see what light is shed upon them by the information already 
obtained. ‘There are four instances in which he observed what 
he called “an interior satellite.’ These observations are as 
follows: 


Jan. 9A 32”/12 . or 102 \bout two diameters of planet following.| 
1794 March 27)11 19 | Northor 0 
11798 Feb. 15/11 41 85n.f. or 

1180] April 17,10 30 81 s.p. or 189 |At half the distance of the first satellite.! 


Inasmuch as there are now known to be two interior satellites, 
we cannot assume that the preceding observations were all made 
upon the same body. I have not been able to reconcile them all 
with the supposition of a daily motion of 142°-829 or 86°°612; 
but the intervals between the last three observations correspond 
very well with the daily motion of satellite B. ‘The first obser- 
vation was probably made upon satellite A. 
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There are five instances in which Herschel observed what he 
called “‘ an exterior satellite.”” ‘These observations are as follows: 


! \M’n time Position } 


11792 Feb. 26/11 380 
11796 March 5.110 53 \72 n. p. or 342 Its distance exceeded that of the second. 
11798 Feb. 11/11 46 nf. or 1 |Excessively faint. 


These observations are all tolerably well represented by sup- 
posing a daily motion of 9°°6596, corresponding to a period of 
37-2686 days. The period which Herschel assigned to this sat- 
ellite is 38-075 days; but this period was derived from the com- 
puted distance of the satellite, and not from any estimate of the 
number of revolutions performed in the interval between the 
observations. 

There are four instances in which Herschel observed what he 
called “the most distant satellite.” ‘These observations are as 
follows: 


M’n time. j Position 
11794 Feb. 28) 8&8 15”|24°n. for 66° 
1794 Mareh27jil 19 (South. Only lucid glimpses. 
\Near its greatest About four times the distance of the! 
1797 March28./10 36 the distance of th 
north’n? elong’n.| second satellit | 


1798 Feb. 16j11 12 (83 s. p. or 187 |Near its greatest southern elongation. 


I am unable to reconcile the second of these observations with 
the others upon the supposition of any period approaching to that 
which Herschel assigned, viz., 107 days. Moreover the observa- 
tion appears very uncertain, for Herschel only professed to have 
“lucid glimpses of two stars at a good distance.” 'The other 
three observations are very well represented by a mean motion of 
3°°91305, corresponding to a period of 91:9998 days. 

In one instance, March 26, 1794, Hershel saw what he has 
called “an intermediate satellite,” and he thought he caught a 
glimpse of the same object again on the 27th; but without fur- 
ther observations we can form no definite judgment of its period. 

The following are the final results for Lassell’s two satellites, 
and the two brighter satellites discovered by Herschel. The 
periods of the two latter were determined by Littrow, but the 
mean distances have been slightly corrected to make them accord 
with the periods of revolution. ‘The elements of the two outer 
satellites are rudely determined from Herschel’s observations. 


Bate jlite. Period a ion | Mean distance 

d. 

2°52049 42°82 13°37 
415634 7612 18°62 
8 705886 41°35] 30°55 
13463263 96°7392 10°86 

57°2686 96596 80°56 ? | 

91-9998? 8°91305 14713 ? 


1790 Feb. 9.| 9n 19”161° s. f. or 151°\ About twice the distances the second satellit. 
1791 Jan. $1.)11 5 i78 n. p. or 348 [About double the distance of the second 
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The following diagram represents the apparent orbits of the 
first four satellites for 1847. 
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Of the two satellites discovered by Lassell, the second is the 
faintest; the inner one, notwithstanding its greater proximity to 
the planet, being generally more easily seen. 

Sir John Herschel has proposed a nomenclature of the satellites 
derived from fairy mythology. ‘The inner satellite is denomina- 
ted Ariel, the second Umbriel, the third Titania, and the fourth 
Oberon. Oberon was king of the fairies; Titania was queen of 
the fairies; Ariel was an airy spirit; and Umbriel was probably 
a shadowy spirit. If proper names are required for each of the 
satellites, the preceding are perhaps as innocent as any; but the 
members of the solar system have now become so numerous, that 
it has become a serious tax upon the memory to retain in mind 
the names of all the planets and the satellites. 

If we speak of the satellite Oberon, hardly any one will attach 
the right idea to the name, until we state its distance from the 
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primary, or its period, or some circumstance by which it may be 
distinguished from the other satellites. The common sense of 
mankind has decided that in cities which are regularly laid out, 
it is much more convenient to designate the streets by numerals 
than by specific names. ‘The only objection which is known to 
have been urged against applying the same system to the satellites 
is that the order is liable at any time to be changed by the dis- 
covery of new satellites. The history of the satellites has not 
shown this objection to be of a very serious nature. The num- 
bering employed in any work must always be understood to be 
that which was true at the time the work was written. Any 
supposed ambiguity arising from the use of letters of the alpha- 
bet or of numerals may be avoided by specifying (once for all) 
the approximate period of the satellite. ‘Thus if we wished to 
refer to the satellites of Uranus we might say, satellite C (period 
8 days); or satellite D (period 13 days). Such a reference would 
be perfectly unambiguous, and would be much more readily com- 
prehended by the uninitiated than the formidable names of Titania 
and Oberon. 

It appears then that the periods of four of the satellites of 
Uranus have been pretty accurately determined; and there is 
strong reason to believe in the existence of two others whose pe- 
riods are about 37 and 92 days. It is quite possible that other 
satellites may exist, but we have no satisfactory data for forming 
even a probable estimat >f their times of revolution. The planet 
Uranus is now approaching the position most favorable for obser- 
vations in the Northern hemisphere, having at present a north 
declination of 13°, which will continue to increase until 1866. 
The orbits of the satellites also, which in 1840 appeared as straight 
liaes, now appear as ellipses of moderate eccentricity, and will 
soon become sensibly circular. We anticipate that this period will 
be marked by the confirmation of Herschel’s observations of at 
least two additional satellites. 


Arr. XX XIX.—On some modern Calcareous Rock-formations ; 
by James D. Dana. 


In the last number of this Journal,* Prof. Horsford has pre- 
sented his views on the consolidation of the coral rocks of the 
Florida Reefs, and on the sources of lime in the growth of corals. 
As this author has shown some misconception of facts stated by 
the writer,t and is somewhat in error in his chemistry, it appears 


* Page 245 of this volume; from the Proc. Amer. Assoc., vi, (Albany meeting,) 
207 and 412. 

+ The writer’s observations will be found in his Geol. Rep. Exp. Exped., Chap. 
UL, cited in this Journal, [2], xi, 357, xii, 25, 165, 829, xiii, 34, 185, 338, xiv, 76. 
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to be a duty to science to pass the principal points of his paper 
in review. 

Prof. Horsford, after describing the coral rocks of the Florida 
reefs as of two kinds, a subaerial and submarine, the former 
stated to be a kind of crust deposit, the latter oolitic, alludes to a 
calcareous crust, mentioned by the writer as occurring in the Pa- 
cific, as a case of the former kind. We remark, in the first place, 
that this distinction, imputed to the West Indies, does not exist 
in the Pacific, as will be gathered from the author’s descrip- 
tions; and the crust instead of being the subaerial coral forma- 
tion, is merely an exterior coat upon certain parts of some sub- 
aerial beds. ‘These beds are sometimes sixty or seventy feet 
thick. They consist of the sands thrown into drift heaps by the 
winds, on the windward coasts of islands; and the successive 
driftings as well as the devastations of the rising heaps by gales 
are now registered in the consolidated rock. The crusi simply 
covers some very small portions of the surface, conforming to its 
undulations and not to the lamination of the rock itself, and oc- 
curring especially in depressions. Whatever may be true there- 
fore of the rock in the West indies, it is erroneous to speak of 
the crust, which the author has described, as an example of the 
subaerial rock. ‘The submerged coral rock of the Pacific is far 
harder and more compact than the subaerial rock ; and although 
sometimes conglomerate in character, it is frequently as solid and 
as free from grains as any Silurian limestone of the United States. 


Among the modes of consolidation of limestone or carbonate 
of lime, the following are enumerated by Prof. Horsford:—1. the 
common mortar-process; 2. that of hydraulic cements; 3. that 
of deposition from calcareous springs. Of the last, he says,—the 
waters containing carbonate of lime held in solution by an excess 
of carbonate of lime, “upon reaching the surface under less press- 
ure and the influence of a high temperature,” give up the carbonic 
acid so that a precipitation of the carbonate of lime takes place. 
But is this pressure or a higher temperature needed? The com- 
mon deposition of carbonate of lime from the waters dripping 
through the roofs of caverns is evidence to the contrary. Such 
caverns may be above the ordinary level of a country, in the 
sides of hills; they may be but a few rods in depth: and still 
stalactites and stalagmites form. The island of Matea, an eleva- 
ted coral island, consisting wholly of coral rock, has its precipit- 
ous bluffs so fluted by the waters trickling down their front, and 
so streaked with stalagmitic incrustations, that at a short distance 
at sea they appeared to be made up of basaltic columns: and the 
open excavations or caverns in its cliffs abound in stalactites of 
huge size, some enclosing recent Helices that have been covered 
over and entombed while hybernating. Through the elevated 


412 J. D. Dana on some modern Calcareous Rock-formations. 


reef of Oahu there are numerous caverns but a few feet below 
the surface, and they abound in calcareous depositions. But such 
facts are too well known to require enumeration. 

The possibility of any such depositions taking place from the 
sea is denied by Prof. Horsford as well as the presence of car- 
bonic acid in sea water. It is not admitted that sea water wash- 
ing over a reef will take up carbonate of lime and deposit it 
again, and any such means as this of consolidating coral sands is 
consequently set aside. Darwin states a fact observed at Ascen- 
sion Island, bearing on this point which we here cite. 

In his Journal, p. 588, he says :—“ Lieutenant Evans informs 
me that during the six years he has resided on this Island ( Ascen- 
sion) he has always observed that in the months of October and 
November, when the sand [of a calcareous beach | commences trav- 
elling towards the southwest, the rocks which are situated at the 
end of the long beach become coated by a white, thick, and very 
hard calcareous layer. I saw portions of this remarkable deposit, 
which had been protected by an accumulation of sand. In the 
year 1831 it was much thicker than during any other period. It 
would appear that the water charged with calcareous matter, by 
the disturbance of a vast mass of calcareous particles only par- 
tially cemented together, deposits this substance on the first rocks 
against which it impinges. But the most singular circumstance 
is, that in the course of a couple of months, this layer is either 
abraded or redissolved, so that after that period, it entirely disap- 
pears. It is curious thus to trace the origin of a periodical in- 
crustation, on certain isolated rocks, to the motion of the earth 
with relation to the sun; for this determines the atmospheric cur- 
rents which give direction to the swell of the ocean, and this 
again the arrangement of the sea-beach, and this again the quan- 
tity of calcareous matter held in solution by the waters of the 
neighboring sea.”’ 

The author in his Geological Report, mentions different exam- 
ples of incrustations of carbonate of lime on seashores, and simi- 
lar cases are described by other authors. <A single case will suffice. 
On the island of Oahu the isolated pebbles of a beach were ob- 
served by the writer to be milked over with a very thin calcareous 
incrustation, and there was a gradual passage to the agglutination 
of pebbles and grains by the process into amass. Such facts not 
only prove that atmospheric and sea water may take up carbonate 
of lime when running over calcareous deposits, but that such 
dissolved lime may be deposited again on sea shores; and that 
depositions are sometimes formed on shores from the spray of the 
sea, or from the evaporation of the waters upon the retreat of the 
tides. ‘The calcareous beach sands of a coral island are in the 
proper position to be thus consolidated, and below an exterior of 
loose material, the ‘‘ beach sand-rock” is found. 
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Prof. Horsford assumes that consolidation is due to the agency 
of the sulphur present in the animal matter mixed with the coral 
sand or mud. ‘The analyses he publishes make out that there 
are 20 per cent. of animal matter in the coral material examined, 
that is, one-fifth part by weight is animal. But is this a common 
proportion? We are satisfied that we do not compromise the 
truth in saying that in the coral sands of a beach, which to the 
eye and touch (as often observed) are as pure as the siliceous 
sands of other beaches, the proportion of animal matter is ex- 
ceedingly small. In the sands of drift heaps, which are blown 
up on a coast by the winds, the proportion must be smaller still. 
The waters of the sea upon such a coast are as pure as the waters 
of other breakers, the beach as clean, the pebbles as untainted. 
Or when we find a single pebble incrusted with lime, we should 
need some definite investigation as to the animal matter that the 
sea would leave upon such a pebble, and the capability ofgits de- 
composition if so left, before we could admit the sulphur in this 
animal matter to be requisite for the deposition of the lime. It is 
evident, that if animal matter is not necessary in the case of these 
pebbles, nor in that of the wear of Matea and the formation of 
its stalactites, it may not be necessary in the agglutination of the 
sand grains of the drift heaps or beach sands. We may hence 
be right when we say with Mr. Darwin, that “beds of such 
debris may become consolidated by the percolation of water con- 
taining calcareous matter in solution.’* 

As to the animal matter in the coral mud beneath the water, 
we have not definite analyses. We only observe that the mud 
when dried is generally white like chalk or sand and nearly to all 
appearance as pure; it could not be one-fifth animal matter with- 
out showing it in an offensive odor, as observed by Prof. Horsford 
with reference to the Florida material. 

Instead of the “dying animals falling upon and mingling with 
the coral mud of the bottom,” a considerable part undergo com- 
plete decomposition ; another part are washed away by the sea; 
and much the larger portion serve as nutriment to other animals, 
and thus continue the round of organic life on a coast; for this 
life may be viewed as a continued series, each link supported to 
a large extent by that before it. 

One-fifth part by weight is a large proportion even for the liv- 
ing coral. A living Madrepora, Astrea or Porites is alive only 
Over its exterior surface for a very small depth, the rest being 


* Mr. Darwin, speaking of a large beach of calcareous sand composed of com- 


minuted and rounded fragments of shells and corals at Ascension, says, “The 
lower part of this, from the percolation of water containing calcareous matter in 
solution, soon becomes consolidated and is used as a building stone; but some of the 


layers are too hard for fracture, and when struck by the hammer, ring like flint. 
Journal, p. 587 
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dead coral. The proportion between the living part of a Porites 
one foot in diameter and the dead portion is about as 1 to 50, and 
of the living part, a very large proportion is calcareous, and 
much of the rest is water and the liquids of the body. 


But we may proceed and enquire whether the animal matter if 
present would accomplish the result demanded of it. 

In the first place, 20 per cent. of animal matter contains but 
03 p.c. or one-seventieth of its weight of sulphur, taking as 
datum Prof. Horsford’s own determination of the proportion ;* 
and if the sulphur of the sulphate of lime present be added, the 
whole is only 0°5 p.c., or taking the mean of Prof. Horsford’s 
determination, 0-4 p.c. The amount therefore is not as large as 
would appear from the statement at the bottom of page 250; 
which should be, for 100 parts of the coral material, 

Ofganic matter, . . 20°16 
Sulphur, . 0-4 

In Prof. Horsford’s second column, 2°05 is not the amount found 
with 20 per cent. of organic matter, but with 100 per cent., and 
hence the discrepancy. Here then, taking the most favorable 
case, and supposing the animal matter one-fifth the whole material 
of the mud, the sulphur that can be counted upon is only four- 
tenths of one per cent. 

In the second place, the transformations supposed in the new 
theory are not possible even if there were ten times the amount 
of sulphur present. But before considering the “easy explana- 
tion,”” we may examine the chemical processes by which it is 
supposed to be sustained. 

The analysis described on page 247 was made, as appears from 
the account, out of sixteen different portions of the material, and 
of the seven ingredients contained, no two were estimated out of 
the same portion. ‘This method, however satisfactory for homo- 
geneous substances, will not answer for heterogeneous, where 
every portion, as found, differs widely from others in the propor- 
tion of the ingredients. But supposing the method good, the 
presence of hydrate of lime is still not proved; on the contrary 
there is carbonic acid enough to neutralize the lime. In the tabu- 
lated results of the analysis on page 247, the amounts obtained 
are expressed in percents. In the first place there are 43-99 and 
15°51 for the minimum and maximum of ro/atile matter, as ascer- 
tained by prolonged ignition of the material—which volatile matter 
includes the sum of the water, organic matter and carbonic acid. 
Now adding up the amount of carbonic acid, water and organic 
matter which follow, as obtained by the special trials, we find 


iis mal the oul Inhur in 100 part of 
organic matter 1°45 p. c 
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only 36°34 and 42°85 for the minimum and maximum of vola- 
tile matter. Whence this discrepancy? What has become of 7°65 
per cent. of volatile matter in one case, and 2°66 in the other? 
If, again, we deduct the total amount of water and organic mat- 
ter as determined by special analyses, namely 2°33 p. c. and 3°91 
p. c., from the total of volatile matter, it leaves 41-66 and 41°60 
per cent., being a little more carbonic acid than the minimum of 
lime requires, and about what the maximum demands, to form a 
neutral carbonate. The author says that “the carbonic acid was 
determined in an evolution flask-glass: the results with different 
specimens varied greatly and are far from being satisfactory ;” and 
so we think, especially for basing any deductions with regard to 
the presence of hydrate of lime. 

Other points might be touched upon. We merely allude to a sin- 
gular discrepancy in the results ou page 250. ‘The loss by pro- 
longed ignition, or amount of volatile matter, is stated as follows: 

I. 08270 gr. lost 0-4870 1:°9020 er. lost 0-8000 gr. 
The proportion hence deduced is 59 and 42 percent. But, a few 
lines below, the author gives as the total volatile matter 41-17, 
12-06 and 41°58 per cent. 

We pass now to the point of the theory (see page 248); and 
it is no fault of ours if it prove to be at variance with the known 
principles of chemistry. We take no pleasure in this criticism of 
one whom we highly esteem, and should gladly have avoided it, 
as was our inclination when we introduced simply a brief word in 
a note to a former page of this volume. But as we have allowed 
the author the privilege of presenting his views in full, the writer 
feels bound to express his dissent, and that of the editors, from 
the errors which, either from oversight or otherwise, are con- 
tained in his paper. 

We would ask, How can organic matter, including carbon, 
oxygen, hydrogen, nitrogen and sulphur, when this matter is in 
process of decay, evolve pure sulphuretted hydrogen and not 
hydrosulphuret of ammonium? But suppose that the pure sul- 
phuretted hydrogen is evolved: Would it under the circumstances 
change to sulphuric acid? Suppose it to change to sulphuric 
acid, and this to combine with lime to form the sulphate of lime, 
as the theory states: Is it then possible that wncombined ammo- 
nia should be formed from animal matter containing the elements 
of both carbonic acid and sulphuretted hydrogen? Such a sub- 
version of chemical laws can hardly be expected, even for the 
benefit of the coral reefs of Florida. But suppose the uncom- 
bined ammonia to be formed during the decomposition: Will this 
ammonia precipitate the hydrate of lime from the solution of the 
sulphate? On the contrary, ammonia does not precipitate the 
hydrate of lime from any of its soluble salts, and moreover it is 
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constantly used in chemical analysis, on this very account, for 
separating alumina, peroxyd of iron, &c., from any solution in 
which a soluble salt of lime is present, by adding an excess of 
the volatile alkali. Again, in one step, the bicarbonate of lime is 
formed, and in the next, hydrate of lime for the purpose of ce- 
mentation: But would not the aydrate at once change the bicar- 
bonate to carbonate again? So says chemical science. 

We have followed the theory far enough. The reader may 
be prepared to doubt Professor Horsford’s first and second infer- 
ences on page 253. “Infiltration of finely powdered (not dis- 
solved ) carbonate of lime” and “ mucilaginous matter” can hardly 
be admitted as the means of solidifying the “submerged oolitic 
rock ;” atid the “chemical decompositions and recompositions” 
detailed are not attributable to nature’s elaborations. 


The second part of the memoir, bearing upon the origin of the 
lime of corals, remains for consideration. 

On page 252 it is said, that “the total want of carbonic acid 
in a water in which coral life is so luxuriant suggests naturally 
that the stone plant, as well as the coral animal, possesses the 
power of abstracting lime from the sulphate; the change being 
due to double decomposition with carbonate of ammonia excreted 
from the plant and animal yielding carbonate of lime quite in- 
soluble, and sulphate of ammonia of the highest solubility.” 
The objections to this sentence are as follows. 

1. Facts show that there is not a total want of carbonic acid 
(or carbonate of lime) in sea water about coral reefs. 

2. The stone plant and coral animal are spoken of as distinct; 
whereas, in fact, the stone plant is contained within the animal 
and is a part of it, and has no independent functions, and no mode 
of increase except such as it receives through secreting action 
within the coral animal. 

3. The excreted carbonate of ammonia must either produce 
the carbonate of lime in the water about the animal, or within 
the tissues immediately where the secretions take place. If the 
former, the waters could not show the “total want of carbonic 
acid” claimed in the outset. As to the latter, it is hard to believe. 
No physiologist claims to have found carbonate of ammonia at 
work in the tissues producing the secretions helping the deposi- 
tion of lime. Neither can the excretions turn about and aid in 
the secretory processes. It is also implied that the process is 
partly inorganic, taking place upon the so-called “ stone-plant” 
apart from the animal—a condition of the stone-plant not known 
in nature, until its life and growth have ceased. Such a mode 
of growth by accretion would be indicated by the absence of all 
cellular structure, and by a crystalline texture in the deposition: 
but a thin slice of coral examined with the highest magnifying 
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powers by polarized light shows, as the writer has observed, no 
distinct crystalline texture. 

If coral zoophytes require the medium of carbonate ‘of ammo- 
nia, so must also mollusca, as they derive their carbonate of lime 
from the same waters; and so also fishes and Cetacea, except so 
far as they may receive it from animals taken as food. ‘The pro- 
cess is essentially alike in all. 

Although the presence of carbonate of lime in sea water about 
coral reefs cannot be doubted, it is still true that the lime is mainly 
in the state of sulphate. ‘The writer has presented evidence on 
this point in his Report which is overlooked by Prof. Horsford. 
He adds a few forms that were . 
obtained from the evaporation | 


of a single drop of sea water . = ; 
under the microscope while en- h J 
gaged in examining a minute AJ | By iF 


Crustacean. re-solution VY 
and re-crystallization of gypsum was often repeated in his micro- 
scopic examinations. 

In view of the above considerations, we may refuse our assent 
to ihe third conclusion on page 253, which supposes the pres- 
ence of sulphate of lime to be so important to the formation of 
coral that its absence may occasion the disappearance of coral 
zoophytes; and which considers the excretion of carbonate of 
ammonia and a double decomposition with sulphate of lime 
essential to the coral secretions. 'The carbonate of ammonia 
produced by animal excretions may, by this double decompo- 
sition, be ene source of carbonate of lime in the sea; but if so, 
this carbonate of lime should abound most about coral reefs, as 
it could not be wholly abstracted by the animals from the moving 
waters. 


A few other statements in Prof. Horsford’s paper require a 
brief remark. 

Prof. Horsford states on page 249, “that the exceeding fineness 
of the coral mud is due to the stone-plants which flourish in the 
waters within the reef and which admit of ready reduction to a 
powder of extreme fineness.” ‘The correct explanation, as has 
appeared to the writer,* is, that it is owing to the trituration of 
whatever coral fragments and shells may be deposited in places 
where the motion of the water is gentle, while the coarser sand 
and pebbles are found where the waters are subject to more vio- 
lent agitation, as in the face of the breakers. ‘The same would 
happen under like circumstances if the rock material were gran- 
ite instead of coral. The corals within most lagoons are as solid 
as those elsewhere formed. 


* Expl Exped. Geol. Rep., p. 107, and this Journal, [2], xu, 333. 
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The inference that corals would soon die in bodies of salt 
water wholly cut off from the ocean, because they would thus 
fail of the requisite amount of sulphate of lime, may or may not 
be just; but it follows for another reason, even more obvious, viz. : 
the excessive saltness of the water from evaporation in the dry 
seasons of the year, and also its excessive freshness in the rainy 
seasons,—either condition unfitting it for the growth of marine 
species. 


In the analyses of corals given in Prof. Horsford’s paper, no 
mention is made of the presence of fluorine or phosphoric acid. 
This will not be received as any reason for discrediting Prof. Sil- 
liman’s determinations of these ingredients. The author has in 
his hands plates of glass that were etched by this chemist with 
the date of his experiments, from fluorine afforded by corals from 
the Pacific.* 


Prof. Horsford by ascertaining the specific gravity of the coral 
of the interior of a Meandrina and comparing it with that of the 
exterior, endeavors to determine whether the interior is absorbed 
for the formation of the new coral. In very many species, as we 
have had occasion often to observe, the process is the reverse. 
The exterior is comparatively porous, while the interior is solid 
or nearly so, the secretions of lime in progress filling up even the 
interstices occupied by the animal membranes, as the animal dies 
at its inner extremity. The process of absorption as far as is 
known does not appear to belong to the lower and dying extrem- 
ity of the polyp; this function is performed by the parts above 
from the food and sea water taken into the stomach and internal 
cavity of the animal. 


Arr. XL.—Analysis of Fowlerite; by W. Camac, M.D. 


Havine some good specimens of Fowlerite at command, I 
subjected the mineral to a careful analysis in order to determine 
its formula. It was broken into small pieces, which were selected 
with care, in order to avoid the presence of the least trace of any 
other associated minerals. 'The external characters of cleavage, 
hardness, &c., agreed with the description usually given of it, 
except that the streak was of a delicate salmon color. 

The analysis was made partly by fusion with carbonate of 
soda, for the ingredients generally, and partly by fluohydric acid 
to determine the alkali, as well as some of the constituents by way 

* We learn from Prof. Agassiz, that the Millepora analyzed by Prof. Horsford, 


this Journal, 2], p. 249, was a Nullipore. 
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of confirmation. The only peculiarity in the analysis consisted 
in separating alumina, zinc, manganese and iron, by sulphid 
of ammonium, and after redissolving the sulphids, passing their 
heated solution into a boiling solution of potassa, whereby the 
alumina and zine were held in solution and the other two pre- 
cipitated. The zinc was separated from the alumina by passing 
sulphohydric acid through the potassa solution, whereby sulphide 
of zinc was precipitated. ‘The iron and manganese were sepa- 
rated by carbonate of baryta. ‘The following are the results of 
the analysis. 


Found. Corrected result. Calculated result. 
Silica, - - - 44-50 42°197 43-214 
Protoyxd of manganese, 25°37 25°370 25°370 
“ iron, - 11-00 11-002 11-266 
Oxyd of zine, 415 4-150 4-250 
Lime, - - 9-66 9-660 9-893 
Magnesia, - - 5:27 5268 
Alumina, - 7 0-67 
Potassa, 0:60 Feldspar 3°556 
101°22 101-203 100-000 


Since all the bases are protoxyds, and the amount of alumina 
is very small, it either acts with the silica, or forms a part of a 
foreign silicate. Because the 0-6 potassa requires 0°653 alumina 
to make feldspar, i. e., the amount found by the analysis, and be- 
cause potassa does not belong to the isomorphic bases in the min- 
eral, it is most probable that both of these bodies belong to a little 
feldspar which is accidentally present. Calculating them as feld- 
spar, they abstract 2°30 silica from the amount found, and give 
the above corrected result. ‘The calculated result, omitting the 
feldspar, is given in the third column. The proportion of pro- 
toxyd bases to silica in the calculated result, is 1°85: 1 or 11:6, 
and even if the original result, as given in the first column, be 
adopted, the proportion is 1-76: 1 or 7:4. Neither of these satis- 
fies the formula adopted for Rhodonite, which is 3:2. Fowlerite 
is therefore either a peculiar silicate, not Rhodonite, or a mix- 
ture of Rhodonite and other silicates of manganese. Its formula 
very nearly satisfies the assumption of its being a half silicate, 
2RO, SiOs. If Rhodonite be separated from it, the formula is 
3RO, 25103 +4(2RO, SiOs). From my analysis, then, I should 
infer either, that the formula adopted for Rhodonite is incorrect, 
or that Fowlerite is a distinct species. 


| 


Scientific Intelligence. 


SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY AND Puysics. 


1. On the motion of Fluids from the Positive to the Negative Pole 
of the closed Galvanic Circuit—W1£DEMANN has communicated to the 
Prussian Academy of Sciences, a memoir on the mechanical action of 
the voltaic circuit which is of essential interest and importance. The 
apparatus employed consisted of a porous earthernware cell, closed at 
the bottom and terminated above by a glass bell firmly cemented to 
the upper edge of the cylinder. Into the tubulure of the bell a vertical 
glass tube was fitted, from which a horizontal tube proceeded so as to 
permit the fluid raised to flow over into an appropriately placed vessel. 
A wire serving as the negative pole of a battery passed down through 
the glass bell into the interior cf the porous cylinder, where it termin- 
ated in a plate of platinum or copper. Outside the porous cylinder 
another plate of platinum was placed and connected with the positive 
pole of the battery. ‘The whole stood in a large glass vessel, which, 
as well as the interior porous cylinder, was filled with water. The 
intensity of the current was measured by a galvanometer. As soon as 
the circuit was closed, the liquid rose in the porous cylinder and flowed 
out from the horizontal tube into a weighed vessel. The results ob- 
tained by means of this apparatus were as follows :— 

(1.) The quantity of fluid which flows out in equal times is directly 
proportional to the intensity of the current. 

(2.) Under otherwise equal conditions, the quantities of fluid flowing 
out are independent of the magnitude of the conducting porous surface. 

To avoid any uncertainty arising from the laws of the flow of liquids 
through small orifices, Wiedemann measured the intensity of the me- 
chanical action of the current by determining the height of a column of 
mercury which would hold the transferring force in equilibrium. For 
this purpose a graduated tube or manometer filled with mercury was 
attached to the extremity of the horizontal tube above mentioned: with 
different currents and porous surfaces of different extent, the mercury 
in the manometer rose to different heights. By the measurements of 
these heights the following results were obtained :— 

(3.) The height to which a galvanic current causes a fluid to rise, 
is directly proportional to the intensity of the current and inversely pro- 
portional to the extent of the free porous surface. 

The mechanical action of a galvanic current may also be referred 
to its simplest principles by the following proposition :-— 

(4.) The force with which an electric tension, present upon both sides 
of a section of any given fluid, urges the fluid from the positive to the 
negative side, is equivalent to a hydrostatic pressure which is directly 
proportional to that tension. 

In this manner therefore we obtain a simple measure of electric ten- 
sion and its mechanical action in terms of atmospheric pressure and 
const quenily of gravity 

The above laws hold goed only for fluids of the same nature. When 
different fluids are subjected to the action of the currents, the mechan- 
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ical action is greatest upon those which oppose the greatest resistance 
to its passage. The requisite data are still wanting to determine the 
precise connection between the mechanical action and the resistance, 
but observations made with solutions of sulphate of copper of different 
degrees of concentration, appear to show that the quantities of fluid 
transferred in equal times by currents of equal intensity, are nearly 
proportional to the squares of the resistances. — Monatsbericht der K. P. 
Akademie der Wissenschaften, March, 1852, 151. 

2. Mechanical Equivalent of Heat.--Kurrrer has communicated a 
memoir on the mechanical equivalent of heat which is of interest as 
affording by a new and distinct mode of determination, a confirmation 
of the results obtained by Mayer, Joule, and Clausius. The principle 
of the method employed by Kupffer consists in the comparison of the 
mechanical extension produced in a given metallic wire, with the ex- 
pansion produced in the same wire by a given number of units of heat. 
The wires employed were of iron, brass, platinum, and silver; the 
coefficients of elasticity were determined by direct experiment as well 
as the densities of the metals themselves. The specific heats and ex- 
pansion by heat appear to have been taken from the tables in works on 
physics. Measured statically, the author found for the mechanical 
equivalent of heat 71441 Russian pounds upon the square inch, or more 
than 4327 atmospheres. Measured dynamically, it was found that one 
unit of heat (the quantity of heat which is necessary to raise the tem- 
perature of one kilogramme of water from 0° to 1° Cent.) is capable of 
lifting 453 kilogrammes to the height of one meter. (Joule found the 
mechanical equivalent of heat, 423 kilogrammes raised one meter ; 
Clausius, by a different method, 425.)—Pogg. Ann., |xxxvi, 310. 

3. New Organic Radical containing Tin.—Canovrs and Ricne have 
discovered a new radical containing tin and the elements of ethyl, and 
which they term stannethy!. ‘Tin filings are to be heated with iodid of 
ethyl in a sealed glass tube to a temperature of from 160° to 180° C. 
At the end of twenty-four hours the whole solidifies to a mass of large 
crystals ; from this alcohol separates a substance crystallizing in long 
and brilliant needles and fusing at 38° to a limpid liquid. This sub- 
stance is the iodid of stannethyl, CaHsSnl, and its chemical relations 
are precisely those of the soluble metallic iodids. With nitrate and 
sulphate of silver the iodid gives crystalline salts having the formulas 
CaHsSn0O, NOs, and CsHsSnO, SOs; ammonia precipitates from 
these salts a white amorphous powder which is the oxyd of the new 
radical CaHsSnO. Chlorhydric acid gives with the oxyd a beautiful 
crystalline chlorid CaHsSnCi. Heated with iodid of methyl, tin 
yields a similar methyl radical which the authors term stan-methyl, 
but the iodid of amyl treated in the same manner appears to undergo 
no change even after a contact of ten or twelve days.—Comptes 
Rendus, xxxv, 91 

4. Preparation of Magnesium.—Bunsen has observed that fused 
chlorid of magnesium is readily decomposed by the voltaic current, so 
that it is possible in a short time, and by the employment of a battery 
composed of a few pairs only, to obtain a mass of metal weighing 
several grammes. For the preparation of the chlorid, Liebig’s method 
is recommended ; particular care must be taken, however, in drying the 
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mixture of magnesia and sal-ammoniac to avoid the formation of a basic 
chlorid. As a decomposing cell, Bunsen employs a porcelain crucible 
divided into two parts by a diaphragm reaching to half the depth of the 
crucible. In this manner the chlorine set free at one electrode is pre- 
vented from again combining with the magnesium deposited upon the 
other. The electrodes used are of carbon, in the form in which it is 
prepared for Bunsen’s battery ; into the surface of the negative pole 
kerfs are cut to prevent the magnesium set free from floating to the 
surface of the fused liquid and there taking fire. ‘To determine the 
quantity of magnesium formed in a given time, the author introduces a 
tangents-compass into the circuit and deduces by a well known formula 
the relation between the chemical and the magnetic effects of the cur- 
rent, so that the latter being observed, the former may easily be calcu- 
lated. Magnesium as obtained by electrolysis is upon a fresh fracture 
sometimes faintly crystalline in !arge plates, at others fine grained ; in 
the first case it is silver-white and very brilliant, in the last more bluish 
gray and without lustre. Its hardness is nearly that of cale-spar. It 
fuses at a moderate heat: in dry air it is wholly unchangeable and does 
not lose its lustre ; in moist air it soon becomes covered with a coating 
of magnesia. Heated to whiteness in the air it takes fire and burns 
with an intense white light; the evolution of light by combustion in 
oxygen is of unusual intensity—about 500 times that of a wax candle. 
The metal decomposes pure cold water very slowly, acidulated water 
rapidly. Thrown upon aqueous muriatic acid the metal instantly ignites. 
Concentrated sulphuric acid dissolves it slowly ; a mixture of nitric and 
sulphuric acids has no action in the cold. ‘The density of magnesium 
was found to be 1:7430 at 5° C. Calculated from this, the atomic vol- 
ume of magnesium is 86, or exactly double that of vickel. The metal 
as obtained by electrolysis may easily be filed, bored, sawed or some- 
what flattened by hammering, but is hardly more ductile than zinc at 
ordinary temperatures.- The magnesium obtained by means of potas- 
sium contains a small quantity of that metal and is ductile ; that reduced 
by electrolysis almost always contains traces of aluminum and silicon. 
—Ann. der Chemie und Pharmacie, |xxxii, 137. 

5. Adulteration of Beer with Strychnine—Grauam and Hormann 
at the instance of a prominent English brewer, Mr. Alsopp, and in con- 
sequence of reports, originating in Paris, that English ale and beer 
occasionally derived its bitterness from strychnine, have carefully tested 
various specimens of these beverages, but without discovering a trace 
of the poisonous alkaloid. Strychnine when present in no greater quan- 
tity than y5455 Of a grain may be detected by the following process. 
The suspected powder is to be moistened with a drop of undiluted sul- 
phuric acid and a few fragments of bichromate of potash added. An 
intense beautiful violet color immediately appears at the points of con- 
tact which quickly spreads through the whole fluid, and after a few 
minutes again vanishes. The presence of small quantities of organic 
matter prevents this reaction; in testing beer the authors adopted the 
following process. Half a gallon of beer to which 4 grain of strych- 
nine had been added was shaken with two ounces of animal charcoal, 
and the fluid allowed to stand over night. The next day the beer was 
found almost free from bitterness, the strychnine having been precipita- 
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ted with the coal. The coal was thrown on a filter, washed, boiled 
with alcohol and the alcoholic filtrate distilled. The residue in the 
retort was shaken with a few drops of a solution of ca votash and 
about an ounce of ether. ‘The etherial solution evaporaea on a watch 
glass gave a mass in which the presence of strychnine was easily de- 
tected by the test above given.—Ann. der Chemie und Pharmacie, 
Ixxxili, 39. 

[Nore.—li is perhaps not generally known that large quantities of 
strychnine are manufactured in this country or imported from abroad 
for the purpose of destroying wolves, foxes and other wild animals, 
without injuring the skins. In travelling in Upper Canada about four 
years since the writer found that strychnine was well known to the 
settlers in that part of the British possessions, and was frequently em- 
ployed by them during the winter season when the wolves became bold 
enough to approach human habitations. Probably the officers of the 
Hudson’s Bay Company could communicate interesting details as to its 
efficiency and as to the amount consumed,—w. 6. ] W. G. 


Il. MineraLocy anp GEOLoeGy. 


1. On Diopstde and Molybdate of Lead, furnace products; by 
J. Fr. L. Hausmann, (Acad. Sci. Gottingen; L’Institut, No. 956, April 
28, p. 131.)—The crystals of diopside were from a Swedish furnace at 
Gamme!bo in Westmanniand. ‘They are two or three lines long; 
translucent or transparent; grayish-pearly to greenish or reddish-gray. 


G. = 3:127. H.=6. Composition, 
Si Al Mg Oa Fe Mn Na kK 
54°69 1°54 15°37 23°56 166 194 1:15=100 


corresponding to the general formula, R® Si. 

The molybdate of lead was found in a reverberatory furnace at Blei- 
berg in Carinthia, in crystals very much like the natural crystallizations, 

2. Formation of Arragonite and other minerals.—M. Becquere. 
some time since showed that calc spar may be obtained in primary 
rhombohedrons, through the slow reaction of a solution of bicarbonate 
of soda, feeble in degree (2°), on lamine of sulphate of lime or gyp- 
sum. On experimenting with a solution marking five or six degrees, 
the carbonate of lime crystallized in the trimetric system, or in other 
words, as arragonite. It is hence not surprising that arragonite should 
be found in gypseous and saliferous deposits, like those of Spain, Salz- 
burg, and elsewhere. 

Cale spar may also be obtained by the action of a solution of potash, 
marking 10°, on gypsum, the solution being contained in a flask imper- 
fectly closed. In this case the carbonic acid is derived from the 
atmosphere. 

Brochantite (subsulphate of copper) is easily obtained, looking like 
native specimens, by putting a piece of porous limestone in contact with 
a saturated solution of sulphate of copper. The brochantite is deposited 
upon the limestone in small crystalline tubercles along with crystals of 
gypsum. 

Malachite (Gu G+0u Ti) may be obtained by the reaction of coarse 


porous limestone on a solution of nitrate of copper, marking 12° or 


15°, and when the action ceases, by plunging the mass into a solution 


i 
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of an alkaline bicarbonate marking 5° or 6°. The piece of limestone 
in the first case becomes covered with subacetate of copper, and this 
subacetate, in the next step, changes to malachite ; or if prolonged, to 
a double carbonate of copper and soda. The malachite is in small 
silky globules. 

3. On the artificial formation of Malachite; by M. Henri Ross, 
(Konigl. Preuss. Akad., Oct., 1851.) —When a solution of sulphate of 
copper is precipitated in the cold by carbonate of soda or potash, the 
precipitate is at first voluminous, and of a blue color, but left fora 
while and then washed, it becomes more dense and of a green color. 
It has the composition of green malachite as found in nature. 

4. On the supposed Dimorphism of Zinc, (Konig\. Preuss. Akad., 
Jan., 1852.) —M. Gusrar Rose has examined the supposed pentagonal 
dodecahedrons afforded by the zinc furnaces of Silesia, and upon 
which M. Nickles announced this as one of the forms of this metal, 
and has pronounced them aggregations of grains instead of simple 
crystals, and concludes that we have yet no sufficient evidence of the 
dimorphism of zinc. 

5. The Quader-Formation of Germany.—On page 151 we have 
given the title of two works of M. Geinitz on the Cretaceous formation, 
called by him. the Quader-formation, of Germany afid Saxony. The 
following abstract of some of the results detailed by M. Geinitz, we 
cite from the Quarterly Journal of the Geological Society, viii, 54, 
(1852.) It was communicated to the Geological Society by Sir C. Lyell. 

“The north side of the Hartz, where the Upper Quader-sandstone is 
so powerfully developed, has lately thrown a new light on the relations 
of this rock with the Upper Quader-marl. Professor Beyrich, of Berlin, 
who is now publishing a geological map of the above-mentioned dis- 
trict, lately invited me to re-examine it with him and in company with 
M. von Strombeck, of Brunswick, and some other geologists. 

The Upper Quader-sandstone near Heimburg is bounded by sandy 
Upper Quader-marl. The greensand, or green sandy marl, above and 
below the sandstone, has similar characters and the same fossils as the 
greensand of Aix-la-Chapelle, of the Salzberg near Quedlinburg, and 
of Kieslingswalda in Silesia ; and as the Upper Quader-sandstone itself. 


LIST OF THE FOSSILS. 


Callianassa antiqua, Otto. | Crassatella arcacea, Rim. 

— Faujasi, Otto | Venus faba, Sow. 

Serpula filiformis, Sow. Trigonia aliformis, Park. 

Belemnites quadratus, Bl. Arca (Cuculliea) glabra, Sew. 

Turritella sexlineata, Rdm. Pectunculus sublevis, Sow. 

Rostellaria papilionacea, Goldf. Cardium Ottoi (C. Ottonis), Gein. 
vespertilio, Goldf. Gervillia Solenoides, Defr. 

Cardita Goldfussi, Mii//, (=Pholadomya Ostrea laciniata, NVi/ss. 

caudata, Rém.) ete. ete. 


The grey chalk-marl (kreide-mergel) of the hill (Schlossberg) at the 
village of Heimburg, comprising the Triimmer-kalk (the Conglomerate 
of the Sudmerberg, near Goslar,) is connected with the green sandy 
marl! below it by similarity of organic remains, in the same manner as 
the Upper Quader-sandstone is united with the Upper Quader-marl in 
one and the same cretaceous series. This series of sandstones (the 
Lower and Upper Quader of M. Beyrich), greensand and green sandy 
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marls,* and grey and yellow chalk-marls (Kreide-mergel, and the con- 
glomerate of the Sudmerberg with its Maestricht corals), is the equiva- 
lent of the tuff-chalk of Maestricht, and the upper chalk with firestone 
of other countries. 

| am likewise of opinion, that the Lower Quader-marl (lower flags 
or marl- and sandstone-flags, also the variegated marl, and lower green- 
sand of Essen) is the equivalent of the Lower Quader-sandstone, and 
not of the Upper or chalk-flags, which are the equivalents of the Lower 
chalk of Kent. 

Consequently I obtain the following arrangement of the series :— 
fl. Uppe r Quader-sandstone } — Upper Chalk. 
2. Upper Quader-marl 

II. Middle Quader-marl (Plainer-kalk) — Lower Chalk. 

{ 1. Lower Quader-marl , 
1 2. Lower Quader-sandstone § 
IV. Hils-clay = Neocomian. 


I. Upper Quader 


lil. Lower Quader = Tourtia. 


Professor Beyrich has represented in his Map the Upper Quader in 
six subdivisions.” 

6. New Zealand—According to recent accounts frem this interesting 
country, true palaozoic coal has been discovered in the north part of the 
Middle Island. ‘The accounts are too vague to be entirely decisive of 
the important question, whether in those remotest masses of dry land, 
remains of the ancient carboniferous floras are buried. Fossils are 
stated to have been found in a white fine sandstone grit, but their na- 
ture is not specified, except that remains of some kinds of Pecopteris 
and Sphenophyllum were mentioned, but the species are not named. 

In the south and southwest regions of the Middle Island, Mr. Walter 
Mantell, in an arduous exploration for three months, as government 
Surveyor and Commissioner, in the almost uninhabited and dreary 
tracts of that country, kept up an active search for the rare indig- 
enous birds, and for fossils; but with the exception of a large par- 
rot, believed to be unknown to naturalists, no additions were made to 
the fauna of New Zealand. A diligent hunt for vestiges of the Moas, 
and for a live specimen of Notornis, was unattended with success. The 
last accounts from Mr. Walter Mantel! at Otago, (March 20,) stated 
that the servants he had sent out to the localities which native traditions 
pointed out as the habitat of the Notornis, had returned birdless, and 
reported that the wild dogs occupied the country to such a degree, that 
it was hopeless to expect the wingless birds could escape. The stuffed 
specimen of Notornis in Dr. Mantell’s possession (in London), bids fair 
therefore, like the last of the Dodos, to be the sole representative of 
its race. 

7. On the Tertiary Strata of Belgium and French Flanders; by 
Sir C. Lyett, (from the Quarterly Jour. Geol. Soc., viii, pp. 277-368 ; 
Aug., 1852.)—The object of the investigations detailed in this elaborate 
paper was principally to ascertain the geological relations of the Belgian 
and British Tertiary. The various beds had received Belgian names, 
derived from some prominent locality, by Mr. Dumont; and their cor- 


* Sand of Miinchenhof and of the Salzberg near Quedlinburg, and the flags of 
the Plattenberg near Blankenburg. 
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relatives in the general tertiary series as recognized in other coun- 
tries was not understood. ‘The distinguished author, after extensive 
researches has well unravelled the network before him, by a compari- 
son of large suites of fossils collected by him, with the collections in 
England. ‘The following table presents at a glance the results arrived at. 


Synoptical Tuble of Tertiary Formations of Belgium and French Flanders, 


udopted in sed b British equiva ‘re th eq Periods. 
wont | lents, ts 
of Belgium. 


Loess and Alluvi- Limon Hesbay- Brick-earth, Alluvions and Post-pliocene & 
um en. drift, &e Loess Pleistocene. 


3. 1. Antwerp Crag. Systéme Scal- 


| desien. ted and coral- Crag de Caren- Pliocene. 


line Crags of tan, Norman- 


Sulfolk ce 


B. 2.'\Sands of Diest S. Diestien 


C.....| Bolderberg Sands. S. Bolderien. | Wanting Faluns de la Miocene. 


Loire 


Upper Limburg 8. Rupelien. 
Beds, or Rupel- Calcaire de la 
monde Clay Be auce, nid 

— Upper freshwa->2%!es de Gres 
D.2|Middle Limburg, S. Tongrien su- ter and upper de Fontaine- 
or Fluvio-ma- périeur. marine of the Dleau 
| rine Isle of Wight Marnes a Ostrea 
cyathula 
Marnes supen- 
eurs au gyps. 


“ Upper Eocene 
Lower Mio- 
cene of many 
authors). 

D.3., Lower Limburg. S. Tongrien in- 

ferieur 


E. 1.|Laeken Beds, orS. Laekenien, Barton Clay Sables moyens 

| Upper Nummu- ou Gres de 

| litic (Nummulites Beauchamp 

| variolariu 

2.\Brussels Beds, or S. Bruxellien. Bagshot and Calcaire gros- Middle (or Num- 
| Middle Numimu- Bracklesham sier. mulitic) Eo- 
litic (Nummulites Beds. cene. 
| le vigatus). } | 


E. 3., Lower Nummulit- S.Paniselien? & Sables Soisson- 
| ic beds (Nummu- 8. Y presien, nais, partie su- 
| lites planulatus étage supérieur perieure, 


— 
F. 1.|London Clay. S. Ypresien, (London Clay (Wanting 
étage inférieur. proper. | 
Lower Eocene 


F. 2./Plastic Clay and S. Landenien Lower London Lignite Soisson- 
| Sands. supérieur. lertiaries. nais 


G....|Glauconite and S. Landenien (Wanting. 
Tufeau of Lin- inférieur. | Intermedi te be- 
j cent. | tween Eocene 
H....| Maris and Glauco- 8S. Héersien. Wanting ous. 
| nite of Heers. 


I......| Maestricht Chalk. Calcaire de Ma- Wanting. Cretaceous. 
| estricht 


The several beds here enumerated are described with fulness, their 
fossils enumerated, and their condition of origin discussed. Among 
the observations we find that the three divisions of the middle (or Num- 
mulitic) Eocene are characterized, the upper, by the Nummutlites vario- 
larius, the middle by the NV. /erigatus, the lower by the NV. planulatus. 
Several species of Eocene Echinoderms are described in the paper by 


No lat 
| | Name 
| this 
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Prof. E. Forbes, and illustrated with lithographic figures. ‘There are 
also descriptions of the fossil fruits of Palms of the genus Nipadites. 
The nut has some little resemblance in shape to a cocoanut and is often 
six inches long. Thirteen species are enumerated by Mr. Bowerbank 
from the London clay of the Isle of Sheppey ; and among the Belgian 
fossils this author recognizes four of the English species. Both the 
Echinoderms and Palm fruits are from the Middle Eocene. 


Ill. Borany anp Zoo.oey. 


1. The Botany of the Antarctic Voyage: Il. Flora of New Zealand ; 
by Joseru Datton Hooker, M.D., F.R.S. Part 1. London: Reeve 
& Co. 1852. 4to. pp. 80, tab. 1-20.—This work was announced in a 
recent number of this Journa! (vol. xiii, p. 51), and a full notice of the 
earlier Flora Antarctica was given in vol. viii, 161. The plan of the 
last-named work is adopted in the present, with some modifications, 
which are explained in the Introduction. The Flora Antarctica being 
addressed to scientific botanists alone, the descriptions as well as the 
characters were written in Latin, and well-known plants were merely 
enumerated, without being described, except where the characters re- 
quired considerable emendation. But the Flora of New Zealand, be- 
ing that of an important British colony, is planned so as to be most 
useful to the colonial student, as well as to the learned botanist. The 
author has therefore wisely given it somewhat of an elementary char- 
acter, has defined both the genera and the species throughout in Latin, 
and has printed the detailed descriptions in English, and “in the sim- 
pliest language that can be applied to botany.” Even the derivation 
of the generic names is given. Dr. Hooker remarks that, “‘ During a 
residence in our colonies and foreign possessions, | have observed that 
the residents are invariably anxious to acquire the names of the plants 
around them; they regret not having learned the rudiments of botany 
in their youth, and are most desirous that their children should be 
instructed in them; feeling that their practical knowledge, however 
accurate or extensive, is useless beyond their own sphere. On my 
return to England I was no less struck with the fact (which, as a juror 
was prominently brought before me), that, for want of a little botanical 
knowledge on the part of the exhibitors, large collections of vegetable 
produce, sent to the Great Exhibition, were rendered all but valueless ; 
and that, amongst these, the contributions of New Zealand were con- 
spicuous.” It will not be Dr. Hooker’s fault if this want is not reme- 
died. The text of Part I. runs from the Ranunculacee to the Savifra- 
gacee. The excellent plates go a little further, and include two um- 
belliferous plants ; one of which is figured under the name of Eustylis 
geniculata. In the letter-press, it is to be hoped that another name 
will be applied to this genus, as there is already a genus Eustylis, pub- 
lished some years ago, in Plante Lindheimeriane, founded on a Texan 
Irideous plant. 

The second part of this work has just come to hand. The letter- 
press extends from the Saxifragacez to Ericacee ; the plates, xx1-x1, 
from Panax through Composite. Shawia is referred to Eurybia, and 
Brachyglottis with Bedfordia, to Senecio, a view which is perhaps suffi- 
ciently borne out. The genus Eustylis, proposed on plate xx, in the first 
part, is in the text now reduced toa subgenus ol (nisotome. A. G. 
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2. The Botany of the Voyage of H. M.S. Herald, under the com- 
mand of Capt. Henry Kellett, R..N., during the years 1845-51; by 
BertHoip Seemann, Naturalist of the Expedition. Part. I. 4to. pp. 56. 
Plates 1-10. Londoa: Reeve & Co.—The botanical collections of this 
voyage were made on the shores and islands of Western Arctic Amer- 
ica, in North Western Mexico, on the Isthmus of Panama, in China 
about Macac and Hong-Kong, at Oahu, Kamtschatka, in Ecuador 
and the northern part of Peru. These collections are to be treated in 
succession ; and the first part is occupied with a Flora of Western 
Eskimaux-land, comprising all the plants known to occur on the Amer- 
ican coast and islands, from Norton Sound to Point Barrow. Of this 
interesting arctic flora, it has already been remarked by Sir William 
Hooker, that the recent voyages and explorations, and the full collec- 
tions of Mr. Seemann, have not added a single « 
This flora comprises 242 Phanogamous plants, 3 sycopodia- 
cee, 2 Equisetacew, 30 Musci, 1 Liverwort, 21 Lichens, 2 Fungi, and 
12 Alge. A. G. 

3. On the Microscopic Life of the Sediment of the Mississippi ; 
by M. Enrenserc, (Monatsb. Konigl. Berlin Acad.)--Ehrenberg’s 
samples of the Mississippi sediment were received from Lieut. Maury 
of the Washington Observatory. They were from Memphis, Ten- 
nessee ;—sample D, was sediment from the surface near the middle 
of the stream, during high water; E, same from a depth of 30 feet, at 
the same time; F, from the surface of the stream at low water; G, 
from the water at a depth of 20 feet, during low water. 

The following is a list of the species observed. 


tirely new species. 


erns, « 


PotyGastnica: 44. D I G 
lineata, - - * 
Placentula, - 
Cocconema Lunula, - - * * | 
|Difflugialevis, - - - - - - 
| ~ Oligodon, | 
Eunotia amphyoxys, - - - - - - * 
Diane ¢ - - - - *? } 
gibba, - - . - - * | 
granulata, * | 
Sph erula, - - - 
} Zebra ? - - * 
| Fragilaria Rhabdosoma, - - - - - * ‘ * 
levis, - - - - * * * 
Gleonema —— - - - *? 
| Gomphonema \ugur, - 
clavatum, - . . 
| Himantidium Arcus, - . * | # 
gracilis, . . * * 
| Platalea, ‘ * 
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LABLE CONTINUED. 


D E I G | 
—| 
Podosphenia Pupula, | 
Pinnularia amphioxys, - . * 
borealis subacuta ? - | 
gibba, | 
Legumen 
Semer * | 
| Silicula, * 
viridis, - ¥ 
Surirella Cocconeis, 
Librile, 
pygmea, 
» 
Synedra Ulna, x * | 
Tubellaria —— ? . 
Trochelomonas levi . | # 
Ls 25 1] 14 | 
Pry THAI 
2 
I t] od ntiun itur 
emargil | 
ours - * 
el inatum, | 
| | i ¥ } 
} x * | 
re a m - * 
Lithospheridium irre ulare, 
Lithostylidium hiodon, | 
| 1, & 
biconcavul 
j 
| ens - 
cor im i @ | 
| er latum * 
cur m * * 
| denticulatum * 
irregulare, - * 
la im, * * } 
] 
| 
« 
ol quum, 
‘ tum - 
| * * 4 
- | 
| - - - 
. 
unidentatum, | 
| Spongolithis acicularis, * *4 
fistulosa, . . . . * | 
I ssippica, x 
) 16 »4 20 | 24 
97 OR 
Textilaria globulosa, . @ 


Seconp Series, Vol. XIV, No. 42.—Nov., 1852, 65 
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IV. AsTRoNoMY. 


1. New Planet.—Mr. J. R. Hinp of London, discovered another 


planet on the 22d of August, 1852. It ayer a star of the ninth 
‘39° Gr. m. t. was 


magnitude, and its place August : 22, 1852, 115 


R. A. 22) 22™ 295-74, and N. P. D. 97 14 


2. The Planet Melpomene, TY Jour., No. 48.)—The planet dis- 
covered June 24, 1852, by Mr. . Hind, has been named Melpomen: 


The following elements of its orbit are computed by Messrs. Schonfeld 
June 24, July 16, and 


and Thormann in Bonn, from observations of 
August 12. 
Epoch 1852, July 0, m. t. Berlin. 


Mean longitude, - - 284° 24 33”-97 
Longitude of perihelion, - - 15 10 57-10) M. Eqx. 
asc. node, - - 149 57 53 of epoch. 
Inclination, - ‘ 10 9 38 
Angle of excentricity, ° . 12 38 45 -70 
Log. of semi axis-major, - - 08612018 
mean daily motion. - 3:-0082039 
3. Second Comet of 1852, (Astr. Jour., No. 48.)—On the 24th July, 
1852, Dr. Westphal, at the servate ry of Gottingen, discovered a tel- 


escopic comet near f Piscium. ‘The following elements are by Sonntag, 


from observations of July 29 and a 7 and 16, 


Time, 1852, Oct. 11°35920 m. Ber lin. 

Long. of perihelion, 12° 4°9) M. Eqx. 
node, - - 346 44 30-9 § Aug. 

Inclination, - 11 39 36 -7 

Log. perihelion dist., 0°1015642 

Motion, - - - . direct 


4. Comet.—Prof. Seccut at Rome while searching for Biela’s comet, 
discovered about 34 a. M., Aug. 26, 1852, a small nebulous comet in 
the constellation Gemini. 

It is somewhat uncertain whether this isa new come t, ora portion 
of Biela’s, which was divided about the beginning of the year 1846. 
Dr. Petersen and Dr. Gould are however of opinion that it is undoubt- 
edly the comet of Biela. ‘The fate of this comet, since the division, is 
a matter of great interest. 

5. Shooting Stars of August 9-10, 1852.—At the meteoric epoch in 
August of the present year the weather at New Haven was very un- 
favorable for observation. During the night of the 9th, the sky was 
almost entirely overcast, and the following night was rainy, and obser- 
vation wholly impossible. On the night of the 9th, Mr. John Edmands 
watched here between 2" and 3" a. m. (10th) and within forty minutes 
ending at 2° 40™, observed nineteen shooting stars, which with one or 
two exceptions moved in paths which traced back would meet in the 
constellation Perseus. During these forty minutes, the sky was gene- 
rally overcast except a small opening about ten degrees in diameter a 
little south of the zenith. He estimated that had the sky continued 
through the whole time of his observation as it was at the most favora- 
ble moment, he could not have seen more than one-fifth of the meteors 
that fell, and owing to the clouds he saw less than one-half that fell 
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the space visible at the best moment. From these data, it may safely 
be inferred tlfat the meteoric sprinkle of August did not fail this year. 
M. Coulvier Gravier reports (Comptes Rendus Acad. Sci., Aug. 16, 
1852) that according to his observations at Paris from June 18 to Aug. 
13, 1852, the average hourly number of shooting stars seen (by one 
observer?) at midnight was in the first half of July about 8, from the 


16th to the 2ist, 11; from the 22d to 27th, ; from Aug. 2d to 6th, 
38; on the 10th, 63; on the llth, 50; on = 12th and 1 3th, 45. 
E. C. H. 


V. INTELLIGENCE. 


1. British Association—The twenty-second meeting of the British 
Association opened at Belfast on the Ist of September. The Report of 
Dr. Royle, the General Secretary, states that the recommendation of 
the Council in favor of the publication of Mr. Huxley’s zoological and 
anatomical researches, made during the voyage of H. M. 5. Rattle- 
failed of obtaining an appropriation from the government, the 
past year, and the Council recommend that the application should be 
repeated ; also, that Dr. Hooker is already engaged under government 
in arranging his materials on the Botany of India for publication, and 
the first of the three volumes will not be ready before November, 1852 ; 
also, that Capt. Strachey has assistance from the government to enable 
him to publish his Explorations in the Himalaya mountains and in 
Thibet, with maps and illustrations. The method of investigating the 
tides of the Atlantic and a plan for the same, recommended by the 
Council, is next given in this Report. Among the foreign correspond- 
ing members added this year to the list, we observe the names of 
G. P. Bond and Dr. Asa Gray of Cambridge. 

From the General Treasurer's Report, we learn that the receipts 
for the year past, (from July 2, 1851 to Sept. 1, 1852,) have been 
£1690 17s. 6d., and the disbursements, £1450. Of the latter, £207 
were for expenses of the Ipswich meeting, 300 for printing the last 
Report, 17 for engraving, 525 for salaries of the Assistant General Sec- 
retary and Accountant (18 months), 100 towards Dove’s Isothermal 
lines, 234 for maintaining the Establishment at Kew Observatory, 20 
for Experiments on the influence of Solar radiations, &c. 

The address of the President, Col. Sabine, passes in review recent 
nvestigations in Physical science, especially such as have been made 
in England, or now deserve the special attention of the Association. 
The establishment of an Observatory in the southern hemisphere for 
the examination of the nebulz of the southern heavens, to be devoted 
exclusively to that branch of sidereal astronomy, is recommended. 
The spiral nebulz are supposed to reveal the probable existence in the 
distant universe of forces with which we are unaquainted, the nature of 
which, Col. Sabine remarks, “the highest authorities are unable even 
The ‘Physical features of the moon as compared 
* is another topic for astronomical investigation, 
s observed that Lord Rosse has ex- 
pressed his willingness to undertake the research with one or two other 
he desire of the Association be expressed to that effect. 
s, of the * Markree Catalogue of Ecliptic 


snake, 


to conjecture.” 
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Stars,” and the results of the ‘“‘ Observations at the Armagh Observa- 
tory,” is announced. 

With reference to the Mathematical and Physical Theories of Light, 
the President observes :—‘* The discussions will derive a more than 
usual interest at this meeting from the remarkable discovery recently 
made by Prof. Stokes, that under certain circumstances a change is 
effected in the refrangibility of light,—and from the advantage we pos- 
sess in having amongst us on this occasion the eminent mathematician 
and physicist by whom this most important contribution to the science 
of physical optics has been made. His researches took their origin 
from an unexplained phenomenon discovered by Sir John Herschel, 
and communicated by him to the Royal Society in 1845. A solution 
of sulphate of quinine examined by transmitted light, and held be- 
tween the eye and the light, or between the eye and a white object, ap- 
pears almost as transparent and colorless as water; but when viewed 
in certain aspects and under certain incidences of light, exhibits an 
extremely vivid and beautiful celestial blue color. This color was 
shown by Sir John Herschel to result from the action of the strata 
which the light first penetrates on entering the liquid; and the disper- 
sion of light producing it was named by him epipolic dipersion, from 
the circumstance that it takes place near the surface by which the light 
enters. A beam of light having passed through the solution was to all 
appearance the same as before its entrance ; nevertheless, it was found 
to have undergone some mysterious modification,—for an epipolized 
beam of light—meaning thereby a beam which had once been trans- 
mitted through a quiniferous solution, and had experienced its disper- 
sive action—is incapable of further epipolic dispersion. In speculating 
on the possible nature of epipolized light, Prof. Stokes was led to con- 
clude that it could only be light which had been deprived of certain 
invisible rays which in the process of dispersion had changed their re- 
frangibility and had thereby become visible. The truth of this suppo- 
sition, novel and surprising as it at first appeared, has been confirmed 
by a series of simple and perfectly decisive experiments ; showing that 
it is in fact the chemical rays of the spectrum, more refrangible than 
the violet, and invisible in themselves, which produce the blue superfi- 
cial light in the quiniferous solution. Prof. Stokes has traced this prin- 
ciple through a great range of analogous phenomena, including those 
noticed by Sir David Brewster in his papers on “ Internal Dispersion ;” 
and has distinguished between * cases of false internal dispersion” or 
** opalescence,” in which the luminous rays are simply reflected from 
fine particles held in mechanical solution in the medium, and those of 
‘* true internal dispersion,” or “‘ fluorescence,” as it is termed by Prof. 
Stokes. By suitable methods of observation the change of refrangi- 
bility was detected, as produced not only by transparent fluids and 
solids, but also by opaque substances; and the class of media exhibit- 


ing ‘** fluorescence” was found to be very large, consisting chiefly of 


t 
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organic substances, but comprehending, though more rarely, some 
mineral bodies. ‘The direct application of the fact, as we now under- 
stand it, to many highly interesting and important purposes, is obvious 
almost on the first announcement. ‘The facility with which the highly 
refrangible invisible rays of the spectrum may be rendered visible by 
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being passed through a solution of sulphate of quinine or other sensi- 
tive medium, affords peculiar advantages for the study of those rays; 
the fixed lines of the invisible part of the solar spectrum may now be 
exhibited to our view at pleasure. ‘The constancy with which a partic- 
ular mode of changing the refrangibility of light attaches to a particu- 
lar substance, exhibiting itself independently of the admixture of other 
substances, supplies a new method of analysis for organic compounds 
which may prove valuable in organic chemistry. These and other ap- 
plications of the facts as they are now explained to us, will probably 
form subjects of notice in the Chemical and Physical Sections; and a 
still higher interest may be expected from the discussion of the princi- 
ple itself, and of the foundation on which it rests. A discovery of this 
nature cannot be otherwise than extremely fertile in consequences, 
whether of direct application, or by giving rise to suggestions branch- 
ing out more and more widely, and leading to trains of thought and 
experiment which may confer additional value oa the original dis- 
covery by rendering it but the first step in a still more extensive gene- 
ralization.” 

Mr. Jouie’s researches with reference to heat are briefly alluded to, 
and mention is then made of some experiments in progress under the 
direction of Mr. Hopkins, for determining the influence of pressure on 
the temperature at which substances in a state of fusion solidi/y—* an 
inquiry which was shown by Mr. Hopkins, in a report recently pre- 
sented to the British Association, to have an important bearing on the 
questions of the original and present state of the interior of the earth. 
It is well known that the temperature of the earth increases as we de- 
scend, and it has been calculated that at the rate at which the increase 
takes place in such depths as are accessible to us, the heat at a depth 
of eighty or one hundred miles would be such as to fuse most of the 
materials which form the solid crust of the globe. On the hypothesis 
of original fluidity, and assuming that the rate of increase known to us 
by observation continues farther down, and is not counterbalanced by a 
considerable increase in the temperature of fusion occasioned by pres- 
sure, the present state of the earth would be that of a solid crust of 
eighty or one hundred miles in thickness enveloping a fluid nucleus, 
Mr. Hopkins considers this state to be inconsistent with the observed 
amount of the precession of the equinoxes, and infers that if the tem- 
perature of fusion be not increased considerably by pressure, the hy- 
pothesis of internal high temperature being due to primitive heat can- 
not be correct; whilst, on the other hand, if the temperature of fusion 
be considerably heightened by pressure, he considers the conclusion to 
be unavoidable, that the earth must be solid at the center. 

Mr. Hopkins is assisted in these experiments, which are carried on 
at Manchester, by the well-known engineering knowledge of Mr. Fair- 
bairn, and the equally well-known experimental skill of Mr. Joule. 
The principal difficulties attending the experiments with substances cf 
low temperatures of fusion have been overcome, and sirong hopes are 
entertained of success with substances of more difficult fusibility. The 
pressures employed are from three to four tons to eight and ten tons on 
the square inch. The latter is probably equal to the pressure at several 
miles beneath the earth’s surface.” 
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On the subject of Terrestrial Magnetism, Col. Sabine remarks :-— 
“We recognize in terrestrial magnetism the existence of a power 
present everywhere at the surface of our globe, and producing every- 


where effects indicative of a systematic action; but of the nature of 


this power, the character of its laws, and its economy in creation, we 
have as yet scarcely any knowledge. The apparent complexity of the 
phenomena at their first aspect may reasonably be ascribed to our igno- 
rance of their laws, which we shall doubtless find, as we advance in 
knowledge, to possess the same remarkable character of simplicity 
which calls forth our admiration in the laws of molecular attraction. 
It has been frequently surmised,—-and the anticipation is, I believe, a 
strictly philosophical one,—that a power which, so far as we have the 
means of judging, prevails everywhere in our own planet, may also 
prevail in other bodies of our system, and might become sensible to us 
—in the case of the sun and moon particularly—by small perturbing 
influences measurable by our instruments, and indicating their respect- 
ive sources by their periods and their epochs. As yet we know of 
neither argument nor fact to invalidate this anticipation; but, on the 
contrary, much to invest it with a high degree of probability. Be this, 
however, as it may, we have in our own planet, an exemplification of 
the phenomena which magnetism presents in one of the bodies of our 
system, on a scale of sufficient magnitude, and otherwise convenient 
for our study. Accordingly, the first object to which the British Asso- 
ciation gave its attention was, to obtain a correct knowledge of the 
direction and amount of the magnetic force generally over the whole 
surface of the globe corresponding to a definite epoch. 

It has been customary to represent the results of magnetic observa- 
tions by three systems of Lines, usually called isogonic, isoclinal, and 
isodynamic lines. (Lines of equal horizontal direction, of equal ver- 
tical direction, and of equal force.) In the maps of these lines exist- 
ing in 1838, large spaces of the earth’s surface were either blank, or 
the lines passing across them were very imperfectly supported by ob- 
servations. In the more frequented parts, where observations were 
more numerous, the discrepancies of their dates impaired their suita- 
bility for combination ; for the position and configuration of the mag- 
netic lines have been found to undergo a continual process of systematic 
change, with the causes of which we are as yet wholly unacquainted, 
but which has obtained the name of secu/ar change, to distinguish it 
from periodical variations of known and limited duration. Amongst the 
most marked deficiencies in these.maps, were the greater part of the 
extratropical portion of the southern hemisphere,—the British posses- 
sions in North America, and B — India ;——magnetic surveys of these 
were sanieadhe recommended, and the practicability and advantage of 
making the observations on ship-board, and of thus extending them 
over the surface of the ocean, were pointed out. 

It is most pleasing to recall to recollection, and gratifying to ac- 
knowledge from this chair, the favorable manner in which the recom- 
mendations of the British Association were received by her Majesty’s 
Government and by the East India Company, and how promptly and 
effectually they have been carried out. The blanks in the southern 
hemisphere have been filled up by maritime Expeditions appointed ex- 
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pressly for the purpose. Magnetic surveys have been completed of 
British North America at the expense of our own government,—and of 
the Indian Archipelago at that of the East India Company,—and India 
itself is now in progress; whilst owing to the zeal of our naval officers, 
contributions have flowed in from almost every accessible part of the 
ocean. The co-ordination and mutual connection of so large a mass 
of materials is necessarily a work of time, but is progressing steadily 
towards completion, and when presented in one connected view, will 
form the groundwork on which will securely rest a “* general theory of 
terrestrial magnetism” corresponding to the present epoch. Until 
these combinations and calculations are performed, it would be obvi- 
ously premature to speak of numerical values by which the magnetic 
forces at one part of the globe may be compared with those of another, 
or with forces of other descriptions ; and for the same reason it is de- 
sirable to abstain for the present from notices of the geographical posi- 
tions which particular lines, or, as some may deem them, critical points 
in the magnetic resultants, may occupy on the earth’s surface at the 
present epoch. Such notices could only be as yet provisional, and 
liable to the amendments which more exact and extended calculation 
must be expected to produce. But thus much may be safely stated in 
reference to the general character of the three systems of lines which 
have been spoken of, that when derived afresh and exclusively from 
the observations of the last few years, they do most fully confirm the 
general conclusions derived from the observations of earlier date, which 
were submitted to the British Association in the Report on the ‘ Varia- 
tions of the Intensity of the Magnetic Force at different Points of the 
Earth’s Surface,’ which preceded the Recommendation of 1838. 

The magnetic phenomena, or as it is now customary to call them, 
the three magnetic elements, appear to be everywhere and in both 
hemispheres the resultants of a duplicate system of magnetic forces, 
of which one at least undergoes a continuous and progressive transla- 
tion in geographical space, the motion being from west to east in the 
northern hemisphere, and from east to west in the southern. It is to 
this motion that the secular change in all localities is chiefly, if not en- 
tirely, due; affecting systematically and according to their relative 
positions on the globe, the configurations and geographical positions of 
the magnetic lines, and producing conformable changes in the direction 
and amount of the magnetic elements in every part of the globe. The 
comparison of the earlier recorded observations with those of the pres- 
ent epoch gives reason to believe, that viewed in its generality, the mo- 
tion of the system of forces which produces the secular change has 
been uniform, or nearly so, in the last two or three centuries. Under 
favorable conditions, the regularity of this movement can be traced 
down to comparatively very minute fractions of time. By the results 
of careful observations, continued for several years at the Observatory 
of St. Helena,—where, in common with the greater part of the district 
of the South Atlantic, the secular change of the declination exceeds 
eight minutes in the year, and from its magnitude therefore may be ad- 
vantageously studied,—every fortnight of the year is found to have its 
precise aliquot portion of the annual amount of the secular change at 
the station. This phenomenon of secular change is undoubtedly one 
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of the most remarkable features of the magnetic system; and cannot 
with propriety be overlooked, as it too frequently has been, by those 
who would connect the phenomena of terrestrial magnetism generally, 
mediately or immediately with climatic circumstances, relations of land 
and sea, or other causes to which we are assuredly in no degree entitled 
to ascribe secular variation,—and who reason therefore as if the great 
magnetic phenomena of the earth were persistent, instead of being, as 
they are, subject to a continual and progressive change. It may confi- 
dently be affirmed that the secular magnetic variation has no analogy 
with, or resemblance to, any other physical phenomenon with which 
we are acquainted. We appear at present to be without any clue to 
guide us to its physical causes, but the way is preparing for a future 
secure derivation of its Jaws to be obtained by a repetition, after a suffi- 
cient interval, of the steps which we are now taking to determine the 
elements corresponding to a definite epoch. 

The periodical variations in the terrestrial magnetic force, which I 
have before adverted to as distinguished from its secular change, are 
small in comparison with the force itself; but they are highly deserving 
of attention on account of the probability that by suitable methods of 
investigation they may be made to reveal the sources to which they 
owe their origin and the agency by which they are produced. They 
formed accordin: gly the subject of distinct recommendation from the 
British Association, which met with an equally favorable reception. 
To investigate these variations by suitable instruments and methods, to 
separate each from the others, and to seek its period, its epochs of max- 
imum and minimum, the laws of its progression, and its mean numer- 
ical value or amount, constituted the chief purposes for which magnetic 
observatories were established for limited periods at certain stations in 
Her majesty’s dominions, selected in the view that by a combination of 
the results obtained at them, a general theory of each at least of the 
principal periodical! variations might be derived, and tests be thus sup- 
plied whereby the truth of physical theories propounded for their ex- 
planation might be examined. We are just beginning to profit by the 
collocation and stu dy of the great body of facts which has been col- 
lected. Variations corre sponding in period to the earth’s revolution 
around the sun, and to its rotation around its own axis, have been ascer- 
tained to exist, and their numerical values approximately determined 
in each of the three elements, the Declination, Inclination, and Mag- 
netic Force. We unhesitatingly refer these variations to the sun as 
their primary source ; since we find that in whatever part of the globe 
the phenomena are observed, the solstices and equinoxes are the critical 
epochs of the variations whose period is a year, whilst the diurnal vari- 
ation follows in all meridians nearly the same law of local solar hours. 
To these unquestionable evidences of solar influence in the magnetic 
affections of the earth, we have now to add the recently ascertained 
fact, that the magnetic storms, or disturbances, which in the absence 
of more correct knowledge were supposed to be wholly irregular in 
their occurrence, are strictly periodical phenomena, conforming with 
systematic regularity to laws in which the influence of local solar hours 
is distinctly traced. 
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But whilst we recognize the sun as the primary cause of variations 
whose periods attest the source from whence they derive their origin, 
the mode or modes in which the effects are produced constitute a ques- 
tion which has been and may still be open toa variety of opinions; 
the direct action of the sun as being itself a magnet—its calorific agency 
in occasioning thermo-electric and galvanic currents, or in alternately 
exalting and depressing the magnetic condition of substances near the 
surface of the earth or in one of the constituents of its atmosphere,— 
have been severally adduced as hypotheses affording plausible explana- 
tions. Of each and all such hypotheses the facts are the only true 
criterion ; but it is right that we should bear in mind that in the present 
state of our knowledge, the evidence which may give a decided coun- 
tenance to one hypothesis in preference to others, does not preclude 
their possible co-existence. ‘The analysis of the collected materials 
and the disentanglement of the various effects which are comprehended 
in them, is far from being yet complete. ‘The correspondence of the 
critical epochs of the annual variation with the solstices and equinoxes 
rather than with the epochs of maximum and minimum temperature, 
which at the surface of the earth, in the subsoil beneath the surface, or 
in the atmosphere above the surface, are separated by a wide interval 
from the solstitial epochs, appears to favor the hypothesis of a direct 
action; as does also the remarkable fact which has been established, 
that the magnetic force is greater in both the northern and southern 
hemispheres in the months of December, January, and February, when 
the sun is nearest to the earth, than in those of May, June, and July, 
when he is most distant from it: whereas if the effect were due to tem- 
perature, the two hemispheres should be oppositely instead of similarly 
affected in each of the two periods referred to. Still, there are doubt- 
less minor periodical irregular variations which have yet to be made 
out by suitable analytical processes, which, by their possible accordance 
with the epochs of maximum and minimum temperature, may support 
in a more limited sense, not as a sole but as a coordinate cause, the 
hypothesis of calorific agency se generally received, and so ably advo- 
cated of late in connection with the discovery by our great chemist and 
philosopher of the magnetic properties of oxygen and of the manner 
in which they are modified and affected by differences of temperature. 
It may indeed be difficult to suppose that the magnetic phenomena which 
we measure at the surface of the globe should not be in any degree 
influenced by the variations in the magnetic conditions of the oxygen 
of the atmosphere in different seasons and at different hours of the day 
and night; but whether that influence be sensible or not, whether it be 
appreciable by our instruments or inappreciable by them, is a question 
which yet remains for solution by the more minute sifting of the accu- 
mulated facts which are now undergoing examination in so many 
quarters. 

To justify the anticipation that conclusions of the most striking char- 
acter, and wholly unforeseen, may yet be derivable from the materials 
in our possession, we need only to recall the experience of the last few 
months, which have brought to our knowledge the existence of what 
may possibly prove the most instructive, as it is certainly at first sight 
the least explicable of all the periodical magnetic variations with which 
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we have become acquainted. I refer to the concurrent testimony which 
observations at parts of the globe the most distant from each other bear 
to the existence of a periodical variation or inequality, affecting alike the 


magnitude of the diurnal variations and the magnitude and frequency of 


the disturbances or storms. ‘The cycle or period of this inequality ap- 
pears to extend to about ten of our years; the maximum and minimum 
of the magnitudes affected by it being separated by an interval of about 
five years, and the differences being much too great, and resting on an 
induction far too extensive, to admit of uncertainty as to the facts them- 
selves. The existence of a well-marked magnetic period which has 
certainly no counterpart in thermic conditions, appears to render still 
more doubtful the supposed connection between the magnetic and 
calorific influences of the sun. It is not a little remarkable that this 
periodical magnetic variation is found to be identical in period and in 
epochs of maxima and minima with the periodical variation in the fre- 
quency and magnitude of the solar spots which Mr. Schwabe has estab- 
lished by twenty-six years of unremitting labor. From a cosmical 
connection of this nature, supposing it to be finally established, it would 
follow, that the decennial period which we measure by our magnetic 
instruments is, in fact, a solar period, manifested to us also by the 
alternately increasing and decreasing frequency and magnitude of 
obscurations on the surface of the solar disc. May we not have in 
these phenomena the indication of a cycle or period of secular change 
in the magnetism of the sun, affecting visibly his gaseous atmosphere or 
photosphere, and sensibly modifying the magnetic influence which he 
exercises on the surface of our earth?” 

Some observations follow on the measurements of the figure and 
dimensions of the globe—on the tides of the ocean—and on the isother- 
mal lines of Dove. It is also stated that * the facts derived a few years 
since from the barometrical observations at St. Helena, showing the 
existence of a lunar atmospheric tide, have been corroborated in the 
last year by a similar conclusion drawn by Capt. Elliot, of the Madras 
Engineers, from the barometrical observations at Singapore. The 
influence of the moon’s attraction on the atmosphere produces, as might 
be expected, a somewhat greater effect on the barometer at Singapore, 
in lat. 1° 19’, than at St. Helena, in lat. 15° 57’. The barometer at 
the equator appears to stand on the average about 0-006 in. (more pre- 
cisely 0-0057, in lat. 1° 19) higher at the moon’s culminations than 
when she is six hours distant from the meridian.” 

The subject of Scientific Pensions has received successful attention 
from the Parliamentary Committee appointed at Ipswich, and already 
some pensions have been granted by recommendation of the President 
of the Royal Society, viz., to Mr. Hind, the Astronomer, to Dr. Mantell, 
the Geologist and Palontologist, and to Mr. Ronalds, who has been 
for many years engaged in electrical researches. Another subject 
before this committee was that of ‘‘a more cheap and rapid interna- 
tional communication of scientific publications,’ respecting which it is 
said that “the credit of the first move towards the accomplishment of 
this desirable object is due to the government of the United States; by 
whom an arrangement was made for the admission duty free of all 
scientific books addressed as presents from foreign countries to all insti- 
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tutions and individuals cultivating science in that country,—such books 
being sent through the Smithsonian Institution, by whom their further 
distribution to their respective destinations was undertaken. This ar- 
rangement was notified to our government through the British Minister 
at Washington, and a similar privilege was at the same time requested 
for the admission duty free into England, of books sent as presents 
from the United States to public institutions and individuals cultivating 
science in this country, under such regulations as might appear most 
fitting. ‘This proposition gave rise to communications between the 
President of the Royal Society and the Chairman of the Parliamentary 
Committee on the one part, and the Treasury and the principal Com- 
missioner of Customs on the other; the result of which has been, the 
concession of the principle of admission, duty free, into England of 
scientific books from all countries, designed as presents to institutions 
and individuals named in lists to be prepared from time to time by the 
Royal Society, after communication with other scientific societies re- 
cognized by charter,—under the regulation, however, that the books 
are to be imported in cases addressed to and passing through the Royal 
Society. ‘This arrangement has come into operation; and it may be 
interesting to notice, as giving some idea of its extensive bearing, that 
the first arrival from the United States which has taken place under 
these regulations, consists of packages weighing in all no less than three 
tons. ‘There is another branch of the same subject which is more diffi- 
cult to arrange,—viz., the international communication by post of sci- 
entific pamphlets and papers at reduced rates of postage; the Parlia- 
mentary Committee have directed their attention to this part of the 
subject also, and | earnestly hope that their exertions will be successful.” 

Col. Sabine closes with some remarks on a direct representation of 
science in Parliament, sometimes suggested, concerning which he gives 
his individual opinion that ‘the possible gain would be incalculably 
outweighed by the too certain evils; and that scientific men cannot too 
highly value and desire to retain the advantage they now possess in 
the undisturbed enjoyment of their own pursuits, untroubled by the 
excitements and distractions of political life.” 

2. On a mass of Meteoric Iron from near Seneca River, N. Y.; by 
Prof. O. Roor.—A mass of malleable iron weighing nine pounds, was 
found last fall in digging a ditch on a farm near the free bridge on the 
Cayuga side of the Seneca River. It was drop shaped, about four 
inches in diameter and seven inches in length. When found it was 
coated with oxyd of iron. 

The surface was uneven, and some of the prominent parts were ter- 
minated by planes of octahedral crystals. Through the kindness of 
Jacob Crowningshield and Leroy Partridge of Seneca Falls, [ am in 
possession of a piece of the iron weighing three pounds, being the mid- 
dle section of the original specimen. ‘The internal structure of the 
mass was very obvious from the lines of crystallization presented on 
the faces cut by the saw in dividing. After the faces were smoothed 
and etched the figures were very distinct and beautiful, resembling 
those on the Texas meteorite in the Yale Cabinet. When filings of the 
faces cut were dissolved in nitric acid and the iron precipitated by am- 
monia, the solution, on adding potash, gave very manifestly the reac- 
tion of nickel, and hence the specimen is undoubtedly meteoric iron. 
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It may be an interesting fact, that the locality where this iron was 
found is only a few miles from Waterloo, in Seneca county, where a 
meteorite fell in 1827, as has been stated by Prof. Shepard. 

3. The “ King of the Nuggets,” the largest specimen of pure Gold 
found in Australia. —In the engraving annexed, we delineate a lump 
‘of pure gold, weighing 27/bs. Goz. lbdwts., which was found in the 
diggings at Forest Creek, Mount Alexander, in the colony of Victoria. 


Scale of six inches. 


LUMP OF GOLD FROM AUSTRALIA.—VALUE, $5500. 


This marvellous lump of precious metal was, according to letters re- 
ceived from Port Phillip, regarded with extraordinary interest even in 
that gold-ridden community, and is the largest nugget yet found in 
Australia. It was shipped by Mr. Joseph Herring, of Port Phillip, to 
Messrs. Herring, of Old Broad-street, London; and was brought with 
a very large consignment of gold, in the barque Posthumus, Davidson, 
master. Amongst the gold brought by the Posthumus were several 
nuggets, weighing upwards ofa pound each, and one of 1/b. 8oz. 6dwts. ; 
these smaller lumps, however, contain quartz, whilst the “ king of the 
nuggets” seems a massive lump of pure gold of a very fine color. Our 
engraving is considerably smaller than the nugget: we therefore give 
a scale of six inches to enable our readers to judge of the real propor- 
tions of the piece of gold, which is eleven inches in length, by five in 
breadth, at the widest part.— Mining Journal. 

4. On the Influence of Suggestion in modifying and directitg Mus- 
cular Movement, independently of Volition; by Dr. W. B. Carrenter, 
(Roy. Institution, March 12; Atheneum, No. 1281,)—Public attention 
has recently been so much ‘attracted to a class of phenomena which 
have received the very inappropriate designation of Electro- Biological 
or simply Biological, and so much misapprehension prevails regarding 
their true nature and import, that it becomes the physiologist to make 
known the results of scientific investigation, directed in the first place 
towards the determination of their genuineness, and in the second, to 
the elucidation of the peculiar state of the nervous system on which 
their production depends. With regard to the genuineness of the phe- 
nomena themselves, the lecturer stated that he could entertain no doubt 
whatever ; since they had been presented to himself and to other sci- 
entific inquirers, by numerous individuals, on whose honesty and free- 
dom from all tendency to deceive themselves or others implicit reliance 
could be placed. But from the account commonly given of these phe- 
nomena—to the effect that the will of the “ biologized” subject is 
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entirely subjected to that of the operator,—he entirely dissented. All 
the phenomena of the “ biologized” state, when attentively examined, 
will be found to consist in the occupation of the mind by the ideas 
which have been suggested to it, and in the influence which those ideas 
exert upon the actions of the body. ‘Thus, the operator asserts that 
the “* subject” cannot rise from his chair, or open his eyes, or continue 
to hold a stick ; and the ‘** subject” thereby becomes so completely pos- 
sessed with the fixed belief of the impossibility of the act, that he is 
incapacitated from executing it, not because his will is controlled by 
that of another, but because his will is in abeyance, and his muscles 
are entirely under the guidance of his ideas. So again, when he is 
made to drink a glass of water, and is assured that it is coffee, or wine, 
or milk,—that assurance, delivered in a decided tone, makes a stronger 
impression on his mind than that which he receives through his taste, 
smell, or sight; and not being able to judge and compare, he yields 
himself up to the * dominant idea.” The same is true of what has been 
designated “control over the memory.” ‘The subject is assured that 
he cannot remember the most familiar thing, his own name for exam- 
ple’; and he is prevented from doing so, not by the will of the operator, 
but by the conviction of the impossibility of the mental act, which en- 
grosses his own mind, and by the want of that voluntary control over 
the direction of his thoughts which alone can enable him to recall the 
desiderated impression. ‘The same with the abolition of the sense of 
personal identity. 

Now, almost every one of these peculiar phenomena has its parallel 
in states of mind whose existence is universally admitted. ‘Thus, the 
complete subjection of the muscular power to the “ dominant idea” is 
precisely what is experienced in nightmare ; in which we are prevented 
from moving so much as a finger, notwithstanding a strong desire to do 
so, by the conviction that the least movement is impossible. The mis- 
interpretation of sensory impressions is continually seen in persons who 
are subject to absence of mind, who make the most absurd mistakes as 
to what they see or hear, taste or feel, in consequence of the pre- 
occupation of the mind by some train of thought which renders them 
unable rightly to appreciate the objects around them. In such persons, 
too, the memory of the most familiar things—as the absent man’s own 
name, for example, or that of his most intimate friend—is often in 
abeyance for a time; and it requires but a more complete obliteration 
of the consciousness of the past, through the entire possession of the 
mind by the intense consciousness of the present, to destroy the sense 
of personal identity. ‘This, indeed, we often do in effect lose in ordin- 
ary dreaming and reverie. The essential characteristic of both these 
states, as of the ‘ biological” condition, is, the suspension of voluntary 
control oves the current of thought, so that the ideas follow one another 
suggestively ; and however strange or incongruous their combinations 
or sequences may appear, we are never surprised at them, because we 
have lost the power of referring to our ordinary experience. 

There is one phenomenon of the “ biological” state, which has been 
considered preéminently to indicate the power of the operator’s will 
over his subject; namely, the induction of sleep, and its spontaneous 
determination at a given time previously ordained, or by the sound of 
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the operator’s voice, and that only. It is well known that the expecta- 
tion of sleep is one of the most powerful means of inducing it, espe- 
cially when combined with the withdrawal of the mind from every- 
thing which could keep its attention awake ; both these conditions are 
united in an eminent degree in the state of the biologized subject whose 
mind has been possessed with the conviction that sleep is about to 
supervene, and is closed to every source of distraction. The waking 
at a particular time may also be explained by the influence of expecta- 
tion. ‘Thus, however strange the phenomena of the “ biological” state 
may at first sight appear, there is not one of them, which, when closely 
scrutinized, is not found to be essentially conformable to facts whose 
genuineness every physiologist and psychologist is ready to admit. It 
is not, however, in any large proportion of individuals that this state 
can be induced ; probably not more than one in twenty, or at most one 
in twelve. Males appear equally susceptible of it with females; so 
that it cannot be fairly set down as a variety of “ hysterical” disorder. 

The lecturer proceeded to inquire, whether any such physiological 
account can be given of this state as shal! enable us to refer it to any 
of the admitted laws of action of the nervous system ; and in order to 
prepare his auditors for the reception of his views, he gave a brief ex- 
planation of those phenomena of “ reflex” action (now universally 
recognized by physiologists) in which impressions made upon the nerv- 
ous system are followed by respondent automatic movements. The 
movements which we term voluntary or volitional differ from the emo- 
tional and automatic, in being guided by a distinct conception of the 
object to be attained, and by a rational choice of the means employed. 
And so long as the voluntary power asserts its due predominance, so 
long can it keep in check ali tendency to any other kind of action save 
such as ministers directly to the bodily wants, as the automatic move- 
ments of breathing and swallowing. The cerebrum is universally ad- 
mitted to be the portion of the nervous system which is instrumentally 
concerned in the formation of ideas, the excitement of the emotions, 
and the operations of the intellect; and there seems no reason why it 
should be exempted from the law of “ reflex action,” which applies to 
every other part of the nervous system. And as the emotions may act 
directly upon the muscular system through the motor nerves, there is 
no @ priori difficulty in believing that ideas may become the sources of 
muscular movement, independently either of volitions or of emotions. 
Now, if the ordinary course of external impressions—whereby they 
successively produce sensations, ideas, emotions, and intellectual pro- 
cesses, the will giving the final decision upon the action to which they 
prompt—be anywhere interrupted, the impression will then exert its 
power in another direction, and a “reflex” action will be the result. 
This is well seen in cases of injury to the spinal cord, which discon- 
nects its lower portion from the sensorium without destroying its own 
power; for impressions made upon the lower extremities then excite 
violent reflex actions, to which there would have been no tendency if 
the current of nervous force could have passed upwards to the cere- 
brum. So, if sensations be prevented by the state of the cerebrum 
from calling forth its ideas through its instrumentality, they may re-act 
upon the motor apparatus in a manner which they would never do in 
its state of complete functional activity. 
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This the lecturer maintained to be the true account of the mode in 
which the locomotive movements are maintained and guided in states 
of profound abstraction, when the whole attention of the individual is 
so completely concentrated upon its own train of thought, that he does 
not perceive the objects around him, although his movements are obvi- 
ously guided by the impressions which they make upon his sensorium. 
On the same grounds, it seems reasonable to suppose that when ideas 
do not go on to be developed into emotions, or to excite intellectual 
operations, they, too, may act (so to speak) in the transverse direction, 
and may produce respondent movements, through the instrumentality 
of the cerebrum; and this will of course be most likely to happen 
when the power of the will is in abeyance, as has been shown to be 
the case in regard to the direction of the thoughts in the states of elec- 
tro-biology, somnambulism, and all forms of dreaming and reverie. 
Thus the ideo-motor principle of action, as contrasted with the excito- 
motor and sensorio-motor, finds its appropriate place in the physiolog- 
ical scale,—which would, indeed, be incomplete without it. And when 
it is once recognized, it may be applied to the explanation of numerous 
phettomena which have been a source of perplexity to many who have 
been convinced of their genuineness, and who could not see any mode 
of reconciling them with the known laws of nervous action. The phe- 
nomena in question are those which have been recently set down to the 
action of an * od-force,”°—such, for example, as the movements of the 
“divining-rod,” and the vibration of bodies suspended from the finger ; 
both which have been clearly proved to depend on the state of expectant 
attention on the part of the performer, his will being temporarily with- 
drawn from control over his muscles by the state of abstraction to which 
his mind is given up, and the anticipation of a given result being the 
stimulus which directly and involuntarily prompts the muscular move- 
ments that produce it. 

5. Motion in the Bunker Hill Monument through the action of the 
Sun’s heat, (from the Proc. Amer. Assoc., vi, 81.)—Prof. Horsrorp 
in the course of some experiments with the pendulum at the Bunker 
Hill Monument observed that the ball of the pendulum at rest did not 
hang permanently over the same spot. ‘The monument is an obelisk of 
granite 221 feet high, and 30 feet square at base; the cavity within is 
7 feet across at bottom and 5 feet at top. ‘The pendulum was sus- 
pended at the center of the roof. The departure of the ball from the 
center commenced before 7 o’clock a. M. on a sunny day; at this hour 
it was to the westward; at noon to the northwest; and at evening to 
the eastward. In the progress of the afternoon it had twice the amount 
of motion observed in the morning. During the night, it was grad- 
ually restored to the central position. ‘The greatest diameter of the 
irregular ellipse described by this movement was nearly half an inch, 
and the least less than a quarter of an inch. The direction of the 
change at noon is attributed to the position of the monument, its sides 
varying 20° from the cardinal points. In claudy days there was no 
motion of the pendulum point; and a shower one afternoon so cooled 
the monument as to produce a reverse movement which was apparent 
in a few minutes. The speedy effect of the shower shows that the 
heat, to which the expansion is due, penetrates to but a small distance. 
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6. Spots on the Sun.—The following results of observations by H. 
Schwabe, at Dessau, (from the Astr. Nachr.) are published in a paper 
on the sun, by Alfred Gautier, in the Bibliothéque Universelle de 
Geneve for July, 1852. 


Results of 26 years of Observations on the Spots of the Sun, by H. 
Schwabe, at Dessau. 


Days of Number of | Epochs of maxi- No. of days each 


observations ‘groups of spots mum & minimum y’r when no spots 
each year groups of spots were observed 


118 


each year. 


Maximum. 


— =) 


I tS Co 


Minimum. 


Maximum. 


Minimum. 


Maximum 


Mean of) 268 days 


° years j of observations. 


In making his observations, M. Schwabe, on each clear day, counts 
the number of distinct groups of spots which he perceives, assigning at 
the same time a number in order to each group, and counting tie same 
one only once in a single rotation of the sun. The table is remarkable 
in presenting a decennial periodicity in the appearance of the spots. The 
number of spots seen in 1826 was 118; from this there was an increase 
to 161 in 1827 and 225 in 1828, and then a decrease to 33 in 1833. 
‘The number again increased, and was 333 in 1837, 282 in 1838, and 
34 in 1843. Again it increased and after five years in 1848, it was 
330, since which there has again been a decrease. Moreover at the 
time of minimum the spots are much smaller than at the maximum. 
In 1844 the largest was hardly 4’ broad. While in 1848 three groups 
were 84’ across, and one spot appeared for seven or eight consecutive 
rotations. 

M. Gautier observes that he has remarked a singular connection be- 
tween this decennial period in the spots, and a decennial period in the 
variations of the magnetic needle recently pointed out by Dr. Lamont 


1826 | 22 | 
1827 161 9 
1828 2 225 7 0 
| 2 | | 199 0 
1830 Pa 190 1 
239 149 3 
1832 270 S4 19 
1333 267 33 139 
1834 273 | 51 120 
1835 244 173 18 
1836 200) 0 | 
1837 168 0 
1838 202 0 
1839 205 162 
1840 | 263 152 3 
| 1842 807 68 64 
1843 $24 34 Pt 149 
320 52 111 
1845 | 332 114 29 
L846 314 157 
184% 276 257 0 
1848 278 330 
1849 285 238 0 
1850 308 186 9 
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of Munich.* According to this astronomer, since August, 1840, the 
mean annual amplitude of the diurnal variation of magnetic declination 
between 8 A. M. and | P. M. augments regularly for five years and then 
diminishes for five years. The epoch of the minimum of this ampli- 
tude corresponds to the middle of the year 1843, and that of the mazi- 
mum, to the middle of 1848. He has also found. from the Gottingen 
observations a maximum in 1837, corresponding with the above observa- 
tions on the spots. 

The results of Dr. Lamont have been confirmed by M. Reslhuber at 
the Observatory of Kremsmiinster in Austria. ‘Thus in 1843, the an- 
nual mean diurnal variations of declination and intensity have been 
respectively 6’ 28’°6 and +-0-00088 ; and in 1844 they were 6’ 14”-9 
and + 0:00138. In 1848, they were 10554 and + 000273; in 
1849, 395 and 0°00230. 

M. Schwabe has deduced from eight observations with regard to the 
period of rotation of the sun, 25°07 days as the shortest, 25°75 as the 
longest; the mean of his results gives 25°507 days. He remarks that 
some of the spots have a brownish red color; one was examined with 
glasses of different colors, to avoid any source of error; its north side 
was reddish-brown, more red than brown. ‘The next day it had much 
changed and the border had the usual gray color. 

M. Rodolphe Wolf, of Berne, has been registering the spots since 
1847 ; and he concludes that the number through a year so varies, that 
if a curve be drawn to express the variation, this curve has undulations, 
the more regular of which correspond each to a period of about 274 
days, or the period of the sun’s rotation with relation to the earth. As 
bearing on this subject, the author states that M. Buijs Ballot? of Utrecht 
has concluded from thermometric observations at Harlem, Zwanen- 
bourg and Dantzig, (see Pogg. Ann. ., 1851, Dec.,) that during a num- 
ber of years, at each period of 27°7 days there is at these places a small 
elevation of temperature and at the intermediate period a diminution. 

7. On the Freezing of Vegetables.—In connection with an abstract 
of Prof. J. LeConte’s paper On the Freezing of Vegetables, (this Jour- 
nal, volume xiii, 84,) published in the Bibliothéque Daivessalie for 
June, 1852, the following note is inserted by M. A. de Candolle, show- 
ing that the action of freezing on vegetation for some years has not 
been altegether misunderstood by botanists. “In 1838, I published in 
the Bulletin de la Classe d’Agriculture de Genéve (No. 120, p. 171), 
in an article on the intense cold of January, 1838, the following re- 
marks—afier first alluding to the observations of Pictet and Mau- 
rice who found the temperature of the centre of a chesnut tree below 
zero, and also the experiments of M, Ch. Coindet, who after a pro- 
longed cold had extracted from the middle of a large tree, small crys- 
tals of ice :—‘ These trees are however not dead. I have myself, after 
a cold but little intense, seen crystals of ice in the interior of the buds 
of several trees which have not suffered from it. Young branches, 
the buds of many trees, and the leaves of the plants of our country 
are in winter often ponatenteg ti beyond doubt with a cold several degrees 


* This coincidence, as M. Gautier afterwards observes, is mentioned by Sabine as 
a deduction from the observations made at Hobarton from 1841 to 1848. 
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below zero (centigrade); and although the viscous liquids of the slen- 
der tubes congeal with difficulty, it must frequentiy happen that con- 
gelation takes place, without the plant or the organ perishing. ‘Thus 
cold does not kill vegetation by a mechanical action proceeding from 
the congelation of the liquid as some naturalists pretend. We must 
recognize rather a physiological action ; that the vitality of the tissue is 
destroyed by a certain degree of cold followed by a certain degree of 
heat, according to the peculiar nature of each plant. ‘The vegetable 
and anima! kingdom, according to this view, will act alike. In the 
same manner as the gangrene that sets in after the thawing of a frozen 
part causes the death of an animal tissue, so the change or putrefaction 
which follows a rapid thawing will be the principal cause of the death 
of the vegetable tissue. It is well known in practice how to manage 
the transitions of temperature to preserve the organs of vegetables.’ 

Since 1838, until my connection with the Academy of Geneva ceased, 
I stated in my annual lectures that cold may act in two ways on vege- 
tation :—either physically, by the contraction or congelation of the 
liquids, which often does not kill them; and physiologically, by an 
action upon the tissues and upon vegetable life, which the laws of phys- 
ics do not account for. The most striking example of this last, is the 
immediate death of hot-house plants when exposed to a temperature of 
+1 or + 2° C., which causes no congelation. The action of the same 
degree of temperature is very different on two allied species, and some- 
times on two varieties of the same species.” 

8. Medals of Creation.-—Dr. Mante.t is engaged on an entirely 
new edition of his ** Medals of Creation, or First Lessons in Palwon- 
tology,” which will be brought up to the present state of the science 
and enriched with many new illustrations. It will be printed uniform 
with the sixth edition of the Wonders of Geology, the Geology of the 
Isle of Wight, and the “ Petrifactions and their Teachings ;” the series 
will thus form six volumes comprising the most important and recent 
works of the author. 

9. On the Cereus Greggii; by Dr. Encetmann.—[The following 
observations, were sent in asa substitute for a sentence on page 339, 
but were received too late for insertion at that place.—EF.ps. ] 

The curious Cereus Greggii, E., has been noticed from the Pecos 
river east to the Mimbres Mountains west of El Paso, and from Chi- 
huahua towards the mouth of the Gila, but always in isolated speci- 
mens, very scattering and rare. The fruit which was figured in Emory’s 
Report, is deep scarlet, succulent, with short spines on the pulvilli; 
it is oval, sessile and attenuated at base, and not stipitate, but long 
acuminate, and with the long tube of the flower curved downwards, 
remaining attached to its point. The seeds are black and opaque, ru- 
gose and pitted, and about one line in diameter. The root is large, tur- 
nip-shaped, and produces many stems, 2-4 feet high. ‘The young plants 
raised from seeds are dark purplish; triangular root not yet enlarged. 

Collections of Cactacee have also been recently made by Dr. John 
M. Bigelow of the Boundary Commission, who has sent them to me for 
examination. My collection under study includes about 12 species of 
Mamillaria, 8 Echinocacti, 12 Cerei and 12 Opuntie, most of which 
are new forms. 

St. Louis, Sept. 7th, 1852 
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10. On the Oscillations of Suspension Bridges; by J. H. Ronrs, 
Esq., M. A., (Lond. Edin. and Dub. Phil. Mag., iii, p. 316, 1852.)—In 
this paper the oscillations of a chain suspended at two points were dis- 
cussed, with a view to explain the causes of fracture in suspension- 
bridges, by vibration arising from the tramping of troops, gusts of wind, 
&c., as well as to suggest means for obviating the mischief under those 
circumstances. ‘The following were some of the most remarkable re- 
sults arrived at :— 

Ist. That if the tension at the ends of the chain where it is suspended 
be kept constant by allowing play at those points, the variation of ten- 
sion due to vibration at any other point of the chain will be but small. 

2ndly. That if the chain be tied at the points of suspension so that it 
can have no motion there, a slight extent of vibration will produce com- 
paratively a great increase of tension. 

3rdly. That periodic forces, such as may be taken, for instance, to 
represent the effect of tramping in time of troops moving across the 
bridge, are dangerous in the extreme, as if they happen to coincide in 
period with any of the possible types of vibration, the extent of vibra- 
tion will increase continuously, till it ceases to be represented approxi- 
mately by a linear or even an equation of the second order; in this 
case, the chain will be divided by nodal points where there is no vertical 
motion. 

4ihly. That the mere transit, without tramping, of ordinary loads at 
an ordinary pace would not cause sensible vibration in a bridge of wide 
span ; but that terms not periodic might be introduced by the variable 
pressure of wind sweeping in rapid gusts along the platform. 

11. Siberian Exploring Expedition.—The expedition for exploring 
Siberia, organized by M. Demidoff, for the years 1853, 1854, 1855, 
will include the following scientific men. For zoology and botany, 
Prof. Alexander von Nordmann, of the University of Heisingfors, Fin- 
land, in 1837 associated with M. Demidoff in the voyage of the Crimea ; 
as aid in zoology and botany, M. Arthur von Nordmann, son of the 
Professor ; for entomology, Dr. Meklin, of the University of Helsing- 
fors; for mineralogy and metallurgy, M. LePlay, Engineer-in-chief of 
the mines of France, and a member of the Crimea expedition, and for 
fifteen years the “ Conseil Technique” of the Siberian Mineral Explo- 
rations under M. Demidoff; for mineral observations, hygien, &c., Dr. 
J. B. Laure ; for painter tof lanscapes, portraits, &c., M. Raffet; for 
natural history painter, M. Weight of Helsingfors; and M. Alphonse 
Baudin, son of the admiral, will have charge of the journal of the voy- 
age. A geologist and another person for physics are yet to be appointed. 
—L’ Institut, No. 953, April 7, 1852. 

12. Rain in the Khassya Hills, (Murchison’s Address before the 
Geogr. Soc., 1852.)—My friend, Professor Oldham, in writing to me 
from Churra Poonjee, in the Khassya Hills, north of Calcutta, states 
that the rainfall is there about 600 inches, or 84 fathoms, per annum ; 
550 inches of which descend in the six rainy months commencing in 
May; and that in one day he measured a fall of 25°5 inches! This 
remarkable phenomenon was, it appears, previously well known to Drs. 
Hooker, Thomson, and other scientific men; but as the facts were only 
recorded in local periodicals, it is well to give them as great a publicity 
in England as they have obtained in Bengal. 
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Joun Pirxin Norton, Professor of Scientific Agriculture in Yale 
College, died at Farmington, the residence of his father, on Sunday, 
September Sth, 1852, aged 30 years. Prof. Norton was appointed to 
the place he filled so well, in 1847. His chemical studies were com- 
menced in 1842 at New Haven, where he attended for two seasons the 
lectures of Prof. Silliman the elder, and occupied himself in study and 
research in the Analytical Laboratory of B. Silliman, Jr. He had 
already acquired a thorough knowledge of the duties of a practical 
agriculturist in the management of his father’s estate. After two 
years spent in chemical and mineralogical investigations in New Haven, 
he sailed for Scotland, where he studied British agriculture and agri- 
cultural chemistry under Prof. James F. W. Johnston at Edinburgh. 
During this period of nearly two years his chief chemical investigation 
was upon the Oat, a very comprehensive and able research, which won 
the prize of 50 guineas from the Highland Society. As this investiga- 
tion was published at length in this Journal,* it is sufficient to say that 
he undertook to determine both by qualitative and quantitative experi- 
ments, the variations and changes which occur in the amount of water 
and of mineral constituents contained in the individual organs of the 
plant during the period of its growth. He subsequently inquired what 
relation existed between the mineral constituents of the plant and of 
the soils on which it grew. Returning to America in the summer of 
1846, he was appointed in the autumn of that year to the chair which 
he held until his death. Soon after this appointment he returned a 
second time to Europe, where he spent nearly another year at Utrecht, 
under the celebrated Mulder, in the completion of his studies in agri- 
cultural chemistry. 

In the autumn of 1847 he joined Prof. Silliman, Jr., in the Analytical 
Laboratory of Yale College, which was now removed to a larger build- 
ing, and the increased facilities for instruction in agricultural as well 
as general chemistry, drew to this laboratory an additional number of 
pupils. In January, 1848, Prof. Norton began his first course of lec- 
tures on scientific agriculture to a class composed mostly of practical 
agriculturists, in addition to the students in special chemistry. 

During his term of duty, he published his Elements of Scientific 
Agriculture, and edited with valuable notes and corrections, Stephens’ 
Book of the Farm, in two volumes. Both while in Europe and after 
his return he published numerous letters on subjects of agricultural 
science, chiefly in the Albany Cultivator. These letters were always 
remarkable for sound judgment, thorough accuracy and fullness, and the 
lively style in which they were written. Besides the memoirs on sub- 
jects of science before alluded to, Prof. Norton published researches and 
observations on the potato disease,t and on the proteine bodies of peas 
and almonds.{ The latter was his chief occupation while under Mulder. 
After October, 1849, Prof. Norton was sole director of the Yale Ana- 
lytical Laboratory, in consequence of the appointment of his colleague 
to a distant post of duty. In the winter of 1851-52, he entered zeal- 
ously into the plan of establishing a University at Albany, in which 
agriculture and its connected sciences should receive the direct patron- 


* Vol. iii, [2], 100, 318. + Ibid. [2], ii, 281, iv, 70. t Ibid. [2], v, 22. 
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age of the State. In order to give a course of lectures before this new 
institution it became necessary for him to travel from New Haven to 
Albany twice each week, lecturing in each place three times. This 
exertion proved too much for his strong frame and developed the latent 
seeds of pulmonary disease, which in an uncommonly brief space cut 
him down, just as he had fairly entered upon the wide field of his use- 
fulness perfectly fitted for his duties, enjoying the entire confidence of 
the whole agricultural community, and bound by the strongest ties of 
personal regard and affection to a large circle of friends. 

He was a man of noble generosity and the highest moral excellence, 
as well as accurate science ; we doubt not that death has opened to him 
a more exalted sphere of happiness, and a wider range of knowledge. 

Cuarves ATHANASIUS Baron pE WatcKENAER, (Murchison’s Address 
before the Geograph. Soc., 1852.)—Walckenaer died recently at Paris at 
an advanced age. He was a member of the Academy of Inscriptions 
and Belles Lettres, and of the Institute of France, of which during the 
last twelve years he had been perpetual secretary. Though he was the 
author of works which have procured for him an European fame as a 
writer on geography, it is to be noted that his first appearance in the 
world of letters was as a naturalist, and by publishing works on insects 
(Arachnide), he gained for himself the friendship of Cuvier. Soon, 
however, abandoning that career, M. de Walckenaer edited the first edi- 
tion of Azzara’s ‘ Voyages dans |’Amérique Méridionale.’ Indeed, we 
learn from himself, that, amidst all his accomplishments, his real pas- 
sion was comparative geography, and of this he gave a most success- 
ful proof in his remarkable work entitled ‘ Géographie Ancienne, His- 
torique et Comparée, des Gaules Cisalpines et Transalpines,’—a work 
which obtained for him one of the great prizes of the Institute, and a 
place in that illustrious body. Eminent geographers, such as Delisle, 
D’Anville, Renne!!, Gosselin, and Vincent, had admitted the vast diffi- 
culty of comparing old geography with new, arising in a great degree 
from the different measures referred to by classical authors; but our 
perspicuous and indefatigable associate overcame all such obstacles. 

M. de Walckenaer published other geographical works on ancient 
and modern geography, an historical view of the East, Polynesia, and 
Australia, on the interior of North Africa, besides a general history of 
voyages and travels and many detached memoirs. 

He was also a good biographer, having published the ‘ Life and 
Writings of La Fontaine,’ the ‘ Life of Horace,’ and the ‘ Memoirs of 
Madame de Seévigné ;’ by the last-mentioned of which works he is per- 
haps best known to the general reader. The first lines in it show how 
well he could impart the artistic feeling of a geographer to a literary 
production ; for the old castle of Bourbilly, in which the inimitable au- 
thoress was born, is there placed before us by the hand of a master, 
as surrrounded by its meadows, slopes, rocks, and river. 

M. de Walckenaer, who had been employed in the civil administra- 
tion of Napoleon, became Secretary-General of the Department of the 
Seine at the Bourbon restoration, and was created a Baron in 1830. 
He was one of the most frequent attendants at the meetings of the 
Academy, of which he had been a member since 1813, and was, when 
he died, a Vice-President of the Geographical Society of France. 
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1. Address at the Anniversary Meeting of the Royal Geographical 
Society, May 24, 1852; by Sir R. I. Murcnison. 72 pp. 8vo.—This 
pamphlet commences with a mention of the Explorations of Dr. Rae 
and Capt. Strachey, the former in northern North America, the latter 
in the Himalayas, and the presentation to them of the Gold Medals of 
the Geographical Society. The able address of Murchison, after some 
introductory remarks, makes mention of the career of several members 
of the Society who have died the past year: among whom are Vice 
Admiral Sir Charles Malcolm, who died at Brighton, June 14, in his 
69th year; Mr. Bartholomew Frere, born in 1776; the Earl of Derby, 
for some time President of the Zoological Society of London; Com- 
mander Frederick Edwin Forbes, R.N., author of “ Dahomey and the 
Dahomans,” who died on the 25th of March at the age of 34 years: 
and of foreign members, Walckenaer of France, Schouw of Denmark, 
and Inghirami of F'orence. The author next reviews the recent Arctic 
researches, and the Gold Explorations in Australia, and mentions the 
researches in Physical and Descriptive Geography made by British inves- 
tigators, and to some extent those of foreign countries. He makes men- 
tion of Johnston’s Physical Atlas, Petermann’s elementary physical maps, 
the first on the chief botanic regions of the world, the last on oceanic cur- 
rents and river systems ; also Dr. Smith’s Ancient Geography ; some re- 
searches of the Meteorological Society; and the Ordnance Survey of 
Scotland. Among the labors on the Continent of Europe, he refers to 
those of the Imperial Geographical Society of St. Petersburg, the Trans- 
actions of which now extend to 5 volumes; a pamphlet by Khanikof and 
Tolstoi containing various positions in northwest Asia astronomically 
determined ; the explorations of the sea of Azof by Capt. Bukatof, not 
yet published ; the Hypsographical, Mining and Arboreal maps of Swe- 
den prepared by the Crown Prince of Sweden and Norway ; the topo- 
graphical survey of Sweden yet in progress, the triangulation in which 
unites with that of Russia and so with that of the rest of Europe, in 
the Aoland isles of the Bothnian Gulf; the levellings from Torneo to 
Alten in the North Sea; Prof. Than’s fourth volume of the description 
of Sweden; Admiral Klint’s Maritime Atlas, now continued by the 
Swedish Admiralty; the survey of the “Sea Bridge” (Havbroe) or 
bank, along the coast of Norway, which has resulted in proving that the 
Jutland bank stretches west and north to about 60° and is separated 
from the Norwegian bank by a channel nearly 200 fathoms deep, and 
both represent the “ osars” or gravel ridges of the land ; the third vol- 
ume of Admiral Zahrtmann’s Danish Expedition round the world ; 
Ritter’s second part of the Geography of Palestine ; Berghaus’s Geo- 
graphical Annals and 2nd edition of his Physical Atlas; A. Erman’s 
work on the Temperature of Springs; the topographical maps of Ba- 
varia now nearly completed in 113 sheets, on a scale of 1-28 inch to 
the mile; maps of the Cantons of Appenzell and St. Gallen by M. Zug- 
ler, on a scale of 24 inches to the mile, the topography of which is 
wonderfully accurate, and beautiful in execution, the lights being thrown 
in perpendicularly ; second part of E. Balbi’s “ Nuovi Elementi de 
Geografia ;” the geological map of Belgium in course of publication 
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by M. Dumont of Liege; various charts published under the French 
government of the South of France, parts of the Pacific, &c.; the 
Military Map of France, 149 maps of which are completed out of 258, 
a survey begun in 1818 and to be completed in 1855, the annual ex- 
pense being about £30,000 per year; a fine map of Greece i in 30 sheets, 
by Col. Peytier of the French Expedition in the Morea. 

Some explorations in South America are also alluded to; the Indian 
researches by Dr. J. D. Hooker, and Capt. Strachey ; Craufurd’s Memoir 
on the Geography and Statistics of Borneo ; Carter’s account of a por- 
tion of the Arabian Coast with its Geology, in the Journal of the Bom- 
bay Branch of the Royal Asiatic Society for 1851 and 1852; Explora- 
tions in Africa of Messrs. Oswell and Livingston, of Mr. Garriott, of 
F. Galton, and the publication of the work in French of Messrs. Ga- 
lunie and Ferret on Abyssinnia in 1841-42. 

The author appears to have been ignorant that any coast surveys, 
or explorations of any kind, were in progress in the United States, 
and alludes only to the extravagant scheme of Whitney for the great 
Rocky Mountain railroad. 

2. On a Fossil Saurian of the New Red Sandstone Formation of 
Pennsylvania, with some account of that Formation. Also, on some 
New Fossil Molluscs in the Carboniferous Slates of the Anthracite 
seams of the Wiilkesbarre Coal Formation; by Isaac Lea. (From 
the Jour. Acad. Nat. Sci., Philad., [2], ii, Part 3.)\—The remains of 
the fossil Saurian here described by Mr. Lea occurred in certain lime- 
stone conglomerates in Upper Milford, Lehigh Co., Pennsylvania, 
where they were found by Dr. Shelly. The species is named the Clep- 
sysaurus Pennsylvanicus. The generic name refers to the very remark- 
able compression laterally of the vertebra towards the center. ‘ The 
teeth are minutely serrated on the posterior edge, but the serratures 
are not continued to the apex, the superior portion becoming cylindri- 
cal; the anterior portion towards the base is flattened, presenting in 
this part a gibbous form.” ‘The bones consist of imperfect vertebrae, 
ribs, bones of the limbs and teeth. ‘The vertebre are a little over 2 
inches in length; one spinous process was 2} inches long, its ante- 
ro-posterior diameter 1°2 inches, transverse diameter 0°35 of an inch. 
A centrum 2°1 inches long, had its two diameters 1 inch and 0°3 of an 
inch. ‘These and the other bones are represented on three lithographic 
plates and described in the text. 

The new carboniferous molluscs described in this paper are named 
as follows :—Modiola Wyomingensis and minor, Posidonia? clathrata, 
perstriata, and distans. The specimens were from shales brought out 
of a working coal mine above Wilkesbarre, Pa., where they are very 
rarely met with. They were accompanied with scales of fishes, which 
species is named by the author Palwoniscus ? Leidyana. 

3. On the Fossil Footmarks of the Red Sandstone of Pottsville ; by 
Isaac Lea, (from the Trans. Amer. Phil. Soc., x.)—These tracks 
have been noticed in this Journal, in vol. ix, 129, 1850, in a brief account 
by Mr. Lea, taken from the Proceedings of the Amer. Phil. Soc. The 
woodcut there given represents the impressions with too much distinct- 
ness, judging from the lithographic plates accompanying the memoir. 
The species is called Sauropus primevus. The second plate of the 
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memoir contains impressions of six double tracks, alternately right and 
left. The slab from which the view is taken measures thirty-four 
inches by twenty-one. The general character and sizes of the im- 
pressions and their arrangement are mentioned in the account in vol. 
ix of this Journal, above referred to. 

4. Catalogue of Shells collected at Panama, with Notes on their 
Synonymy, Station and Geographical Distribution; by C. B. Apams, 
(from Annals of Lyceum of Nat. Hist. of N. Y., vol. v.) 334 pp., 
New York, 1852.—This large volume contains a descriptive catalogue 
of 516 species of Panama shells, their habitats as to depth, as far as 
ascertained, and a comprehensive synonymy of the species; with de- 
scriptions of new species; lists of localities announced by previous au- 
thors; together with observations on the geographical distribution of 
species. ‘The number of specimens of Mollusks collected at Panama 
by the author in his journey was 41,830; and of the 516 species 376 
were Gasteropods, 139 Acephala, and one a Brachiopod. The new 
species number nearly 160. ‘The paper by Mr. R. Bland in this vol- 
ume renders it unnecessary to cite in this place from this very valuable 
work of Prof. Adams. Such a thorough canvassing of the species of 
ua region, as is given by Prof. Adams, wherever he carries his researches, 
will tend rapidly to hasten our knowledge of the great principles in- 
volved in the present distribution of species over the globe. The plu- 
ral origin of species among the lower orders of animals is rendered 
more than probable by the investigations thus far made. We may 
however doubt the principle that all varieties thus originated. It is not 
denied that physical causes have their effects on species; and long-con- 
tinued laborious investigations must yet be undertaken and carried 
through before we can feel assured that we know the full extent of 
these effects. 

5. Proceedings of the American Association for the Advancement 
of Science, 6th meeting, held at Albany, N. Y., August, 1851. xl, and 
411 pages, 8vo. Albany and Washington, 185¥.—ln vol. xii, p. 305, 
of this Journal, we have given a list of the papers read before the As- 
sociation at Albany. The present volume contains these papers either 
as abstracts or in full, as far as they were received by the Secretary. 

6. Elements of Natural Philosophy ; by W. H. C. Barriert, LL.D., 
Prof. Nat. and Exper. Phil. in the U.S. Milit. Acad. at West Point, 
including, II, Acoustics, III, Optics. 360 pp., 8vo. New York, 1852. 
A. 8. Barnes & Co.—The Elements of Natura! Philosophy of Prof. 
Bartlett are prepared especially for instruction at West Point, and are 
equally well adapted for use in our colleges. The first part treating 
of Mechanics appeared in 1851. The volume now issued includes the 
second and third parts, embracing Acoustics and Optics. Acoustics is 
placed before optics, because the principles pertaining to waves exem- 
plified in the former of these subjects are an essential part of the the- 
ory of light. The treatise on Acoustics commences with a brief chap- 
ter, giving an illustration of Boscovich’s views with reference to the 
constitution of bodies and the curves which express the actions of mole- 
cules. The author then passes to the subject of waves, the velocity of 
sound through different media, the interference of waves of sound, the 
principles of musical tones and intervals, vibrations of plates, strings, 
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etc. The subject of Optics is presented with unusual perspicuity and 
with all the fullness required for class instruction. 

7. A Descriptive Treatise upon the Sun, Moon and Planets, includ- 
ing the Solar System, an account of all the recent discoveries; by J. 
Russett Hino, Foreign Secretary of the Royal Astronomical Society 
of London, etc. 200 pp., 12mo. New York, 1852. G. P. Putman. 
—This excellent work has the merit of being furnished with the latest 
discoveries in astronomy. It takes up the Sun and Planets with their 
satellites in order, and treats of them in a lucid style, addressed espe- 
cially, as the author states in his preface, to general readers desirous of 
informing themselves of the present state of our knowledge of the 
heavenly bodies, rather than to the profound astronomer. 

8. A Treatise of Analytical Geometry; proposed by Rev. Brne- 
pict Sestini, S. J., Prof. Nat. Phil. and Astr. in Georgetown College. 
210 pp., 8vo. Washington, 1852.—The subject of Analytical Geom- 
etry is gaining access to many of our literary institutions, and already 
a choice of works in this department is before the public. Prof. Ses- 
tini’s treatise is divided into four parts or books; the first treating of 
co-ordinates and geometrical loci on a plane; the second of co-ordi- 
nates and geometrical loci in space; the third of lines of the second 
order; and the fourth of surfaces of the same order. The first and 
second parts are but introductory to the third and fourth parts. In 
these, as the preface states, the questions are reduced to certain prin- 
cipal heads, * from which, as from a nucleus, the theory of the lines 
and surfaces of the second order are deduced.” All the properties of 
the lines as well as of the surfaces are derived from the discussion of 
the simple quadrinomial formula mx?+-n2-+-p—q, or from the trino- 
mial mx? 4+na—d, a simplification of the subject brought forward by 
Cauchy. 

9. An Essay on Organic or Life Force; by J. H. Warrers, A.B. 
Written for the Degree of Doctor of Medicine in the University of 
Pennsylvania. 36 pp., 8vo. Philadelphia, 1851. Lippincott, Grambo 
& Co.—The proposition which the author endeavors to sustain in this 
memoir is the following—that life, or the actions of an organism are 
produced by forces which are evolved in the decomposition or decay 
of that organism. The process of change in living beings is constantly 
producing decompositions or decay; and such changes necessarily 
evolve the force requisite to reproduce the same kind of material that 
is undergoing the decomposition and sustain the growth of the organ- 
ism; and thus the law of change is the principle of growth. We have 
not space to follow the author through the course of his argument. 
The view is also advanced that the force which contracts the muscles 
is electricity ; this electricity not being communicated by the nerves, 
but evolved by the muscles themselves. 

10. Address delivered at the Anniversary Meeting of the Geological 
Society of London, Feb. 20th, 1852; by Wm. Horxins, Esq., Presi- 
dent of the Society. 64 pp., 8vo. London, 1852.—The topic of this 
address is * Drift”—-one abounding in facts and theories or specula- 
tions, and of all subjects in geology the least understood. The phe- 
nomena of glaciers are reviewed, and the three agencies, glaciers, float- 
ing ice and currents are spoken of as essential to the establishment of 
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sound views in this branch of the science. The leading facts over 
Europe and America are discussed, the direction of the stria, the 
range of surface covered by the phenomena, and the nature of the 
transported material. The author after speaking of the distribution 
over Europe, exhibits his own views as follows :—‘ But it is of more 
importance to remark, that whatever be the nature of the blocks, they 
become almost universally smaller and more rounded as we approach 
the external boundary above indicated. This seems to me conclusive 
as to the nature of the transporting agency in this outer zone. I can 
conceive water alone to be capable of giving these characters to the 
transported materials. On the contrary, as we approach the central 
portion of this region of drift, we find the blocks of enormous size, 
perfectly angular, and not unfrequently imdedded in masses of fine 
drift, indicative of the absence, at the time of its deposition, of any 
violent currents capable of moving the blocks imbedded in it. In this 
we recognize the transport by floating ice. And again, on the central 
land, we recognize glaciers as the source of the floating ice, and the 
means of transporting large angular blocks from their original sites on 
the mountains to the level of the ocean.” Various papers of recent 
writers on drift are alluded to and their views are discussed. 

The address proceeds to another subject intimately connected with 
that of the drift—-that of the causes of change in the earth’s superfi- 
cial temperature. The views of the author are detailed more at length 
in a paper in the Proceedings of the Geological Society, mentioned in 
our last number: and we hope in our next number to find space for 
part at least of the original paper, as it is one of the most important 
that has been recently presented to the science. 

In a note at the close of the address, it is stated that the tracks in the 
older Silurian sandstone of Canada, brought to light by Mr. Logan, 
and pronounced by Prof. Owen to be reptilian, are now admitted by the 
latter on an examination of other specimens to be probably Crustacean. 

ll. The Mastodon Giganteus of North America; by Joun I. War- 
REN, M.D. Boston, John Wilson & Son, 22 School street. Quarto, 
219, plates xxvii.——This memoir of the great American Mastodon is a 
worthy mausoleum of the gigantic mammal it commemorates. The 
distinguished author has performed a most acceptable service in record- 
ing in one well digested and skillfully arranged volume the entire his- 
tory and anatomical details of the Mastodon. Being himself the pos- 
sessor of far the finest and most perfect individual of the species ever 
discovered, and having set up in perfect anatomical juxtaposition not 
only his own specimen but also the extremely fine one at Cambridge, 
and examined in detail all the fragments of skeletons in other collec- 
tions, it seems appropriate that Dr. Warren should become the histo- 
riographer of the Mastodon. He has succeeded in giving to his me- 
moir a degree of general interest which relieves the detail of anatom- 
ical description. It is our hope to enliven our pages in a subsequent 
number of this Journal, by some extracts from his text which cannot 
fail to be generally interesting. 

Science is indebted to Dr. Warren for a most munificent and unique 
contribution to her records. If Dr. Warren had not already become 
famous as the great surgeon, he would certainly become so as the au- 
thor of the greatest book on the greatest quadruped. 


| 


Bibktography. 455 


12. A Treatise on Mineralogy; by Cuartes Urpnam Sueparp, M.D. 
Third edition, with 488 illustrations. In 2 parts. Part I, 246 pp., 8vo. 
New Haven, 1852.—Prof. Suerarp has issued but the first part of his 
Treatise, the second and concluding part being yet unfinished. This 
first part includes the Introduction to the science together with the de- 
scriptions of the species through the salts and siliceous species, em- 
bracing the orders in Mohs’s system (which he continues in the main 
to adopi) of Gas, Liquid, Soluble, Haloid, Malachite, Baryta, Ochre, 
Picrosmine, Mica, Zeolite, Spar, Gem. The remaining part will in- 
clude the orders Ore, Metal, Pyrites, Glance, Blende, Sulphur, Resin, 
Coal ; together with a chemical classification of species and an Appen- 
dix on meteoric minerals with a general account of the author’s mine- 
ralogical and meteoric cabinet, as at present arranged at Amherst Col- 
lege. The author has added many new figures to the work, and a 
large number of new species, and to such mineralogists as prefer the 
system of Mohs, the work is especially adapted. The analyses are given 
without chemical formulas; and in stating the crystallization of species, 
the method is adopted of mentioning the primary form instead of the 
system of crystallization. 

13. Observations on the Genus Unio, together with Desc. ‘ptions of 
New Species in the families Unionida, Colimacea, and M daniana ; 
by Isaac Lea. Vol. v, with numerous plates. Read before the Amer- 
ican Philosophical Society, and published in its Transactions.—This 
volume is well illustrated by 19 lithographic plates, embracing figures 
of 56 species of Unio and Anodonta, 12 of Melania and 1 of Helix. 


14. A Synopsis of the Family of Naiades; by Isaac Lea. Third 
edition, greatly enlarged and improved, S8 pp., 4to. Philadelphia, 1852. 


H. J. Brooxe anp W. H. Mitter: An Elementary Introduction to Mineralogy; by 
the late William Phillips. New edition, with extensive alterations and additions, 
700 pp. 12me. London, 1852. Longman, Brown, Green & Longmans. 

Geo.oeicat Survey or Canapa: Reports of Progress for the year 1850-51, and 
for the year 1851-52; by W. E. Logan. 8vo. Quebec, 1852. 

Rerort OF THE TWENTY-FIRST Meeting of the British Association for the Advance- 
ment of Science, held at Ipswich, July, 1851; lii, 372, and 132 pages, 8vo. London, 
i832. The more important of the Reports included in this volume, are, B. Powell, 
on Luminous Meteors, 52 pages; A. Henfrey, on the reproduction and supposed ex- 
istence of sexual organs in the Higher Cryptogamous Plants, 44 pages; L. Williams's 
Report on British Annelida, 118 pages; 2. Vallet’s Second Report on the Facts of 
Earthquake Phenomena, 48 pages; F. Ronalds, on the Kew Magnetographs and 
Kew Observatory. 

G. &. IF. Sayppercrer: Systematisches Beschreibung und Abbildung der Vers- 
teinerungen des Rheinischen Schichtensystems in Nassau, mit einer kurzgefassten 
Geognosie dieses Gebietes und mit steter Berdcksichtigung analoger Schichten an- 
derer Linder. Subscriptions are solicited for this work now in progress, published 
at Wiesbaden by C. Wirnetm Kremer. The Prospectus, dated March, 1852, states 
that 4 parts have appeared, and contain 20 lithographic plates in folio, with 136 
pages 4to of text. The 5th would contain 17 species of Orthoceras besides the 
Pteropoda and a part of the Gasteropoda. Price per Part, 2thlr. 20ngr. 

Dr. D, F. Escuricut: Das Physische Leben, in popularen Vortriigen, mit 18 Tafeln 
und iiber 150 in den Text eingedruckten holzschnitten. Gr. 8vo gehftet. Berlin, 
Aug. Hirschwald. 
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Curves of heights of diurnal wave ¢ of corresponding values of sin 2 
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Variation of ordinates of Diurnal Garves with suns Declination. 
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Diagram No. 4 


Variation of ordinaes of Diurnal Curve with Moons Parallax 
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